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Abstract
Objective-To determine the effects of "pro-

longed" antiplatelet therapy (that is, given for one
month or more) on "vascular events" (non-fatal
myocardial infarctions, non-fatal strokes, or
vascular deaths) in various categories ofpatients.
Design-Overviews of 145 randomised trials of

"prolonged" antiplatelet therapy versus control and
29 randomised comparisons between such anti-
platelet regimens.
Setting-Randomised trials that could have been

available by March 1990.
Subjects-Trials of antiplatelet therapy versus

control included about 70000 "high risk" patients
(that is, with some vascular disease or other condition
implying an increased risk of occlusive vascular
disease) and 30 000 "low risk" subjects from the
general population. Direct comparisons of different
antiplatelet regimens involved about 10 000 high risk
patients.
Results-In each of four main high risk categories

of patients antiplatelet therapy was definitely pro-
tective. The percentages of patients suffering a
vascular event among those allocated antiplatelet
therapy versus appropriately adjusted control per-
centages (and mean scheduled treatment durations
and net absolute benefits) were: (a) among about
20000 patients with acute myocardial infarction,
10% antiplatelet therapy v 140/ control (one month
benefit about 40 vascular events avoided per 1000
patients treated (2P< 0.00001)); (b) among about
20000 patients with a past history of myocardial
infarction, 13% antiplatelet therapy v 17% control
(two year benefit about 40/1000 (2P<0.00001)); (c)
among about 10000 patients with a past history of
stroke or transient ischaemic attack, 18% antiplatelet
therapy v 22% control (three year benefit about
40/1000 (2P<0.00001)); (d) among about 20000
patients with some other relevant medical history
(unstable angina, stable angina, vascular surgery,
angioplasty, atrial fibrillation, valvular disease, peri-
pheral vascular disease, etc), 9%/o v 140/o in 4000
patients with unstable angina (six month benefit
about 50/1000 (2P<0*00001)) and 6% v 8%/o in 16000
other high risk patients (one year benefit about 20/
1000 (2P<0.00001)).
Reductions in vascular events were about one

quarter in each of these four main categories and
were separately statistically significant in middle age
and old age, in men and women, in hypertensive and
normotensive patients, and in diabetic and non-
diabetic patients. Taking all high risk patients
together showed reductions of about one third in
non-fatal myocardial infarction, about one third in
non-fatal stroke, and about one sixth in vascular
death (each 2P<0*00001). There was no evidence

that non-vascular deaths were increased, so in each
ofthe fourmain high risk categories overall mortality
was significantly reduced. The most widely tested
antiplatelet regimen was "medium dose" (75-325 mg/
day) aspirin. Doses throughout this range seemed
similarly effective (although in an acute emergency it
might be prudent to use an initial dose of 160-325 mg
rather than about 75 mg). There was no appreciable
evidence that either a higher aspirin dose or any
other antiplatelet regimen was more effective than
medium dose aspirin in preventing vascular events.
The optimal duration oftreatment for patients with a
past history of myocardial infarction, stroke, or
transient ischaemic attack could not be determined
directly because most trials lasted only one, two, or
three years (average about two years). Nevertheless,
there was significant (2P< 0.0001) further benefit
between the end of year 1 and the end of year 3,
suggesting that longer treatment might well be more
effective.
Amonglow risk recipients of"primary prevention"

a significant reduction ofone third in non-fatal myo-
cardial infarction was, however, accompanied by a
non-significant increase in stroke. Furthermore, the
absolute reduction in vascular events was much
smaller than for high risk patients despite a much
longer treatment period (440/o antiplatelet therapy v
4-8% control; five year benefit only about four per
1000 patients treated) and was not significant
(2P=0*09).
Conclusions-Among a much wider range of

patients at high risk of occlusive vascular disease
than is currently treated routinely, some years of
antiplatelet therapy-with aspirin 75-325 mg/day or
some other antiplatelet regimen (provided there are
no contraindications)-offers worthwhile protection
against myocardial infarction, stroke, and death.
Significant benefit is evident not only among patients
with unstable angina, suspected acute myocardial
infarction, or a past history ofmyocardial infarction,
stroke, or transient ischaemic attack, but also among
many other categories of high risk patients (such as
those having vascular procedures and those with
stable angina or peripheral vascular disease). There
is as yet, however, no clear evidence on the balance
of risks and benefits of antiplatelet therapy in
primary prevention among low risk subjects.

Introduction
PREVIOUS ANTIPLATELET TRIALS AND AIMS OF CURRENT
OVERVIEW

It is reliably established that antiplatelet therapy
reduces the risk of vascular death by about one sixth
and the risk of non-fatal myocardial infarction and
stroke by about one third in patients with unstable
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angina, suspected acute myocardial infarction, or a
past history of myocardial infarction, stroke, or a
transient ischaemic attack.' There remains un-
certainty, however, whether antiplatelet therapy is
beneficial in other patient populations at high risk of
occlusive vascular disease or in certain subgroups of
these "high risk" populations (for example, among
women or among patients who are old, hypertensive,
or diabetic). It is also uncertain whether the benefits of
long term antiplatelet therapy would outweigh the side
effects among subjects in whom the risks of occlusive
vascular disease are much lower (for example, primary
prevention in the general population with no relevant
medical history) and which antiplatelet regimens are
most effective.
The aim of this second cycle of the worldwide

Antiplatelet Trialists' Collaboration' was therefore to
assess the effects of antiplatelet therapy in more detail
and in a much wider range of circumstances than
before. This paper (part I in a series of three reports)
describes the methods used in the collaborative over-
view process and then provides systematic overviews of
the effects of "prolonged" antiplatelet therapy (that is,
given for at least one month) in subjects at high risk and
at low risk of occlusive vascular disease. The trials in
high risk subjects are then subdivided more finely by
the category of patients who were to be studied (prior
myocardial infarction, acute myocardial infarction,
prior stroke or transient ischaemic attack, and various
other categories of patients considered to be at
particular risk of vascular events because of their
medical history). Where possible, the patients in those
trials in high risk are also subdivided by certain
personal characteristics (age, sex, blood pressure,
diabetes) or by the type of antiplatelet regimen tested
(aspirin at various doses, dipyridamole, ticlopidine,
etc). In addition, the directly randomised comparisons
of different antiplatelet regimens are reviewed. Ran-
domised comparisons of different durations of treat-
ment were not available, but the effects of antiplatelet
therapy during year 1, during year 2, and during later
times are examined separately to help assess any
additional effects ofmore prolonged therapy.

Parts II and III will report overviews of 53 trials of
antiplatelet therapy to maintain vessel patency after
vascular procedures5 and 77 trials to prevent venous
thromboembolism after general and orthopaedic
surgery.6

EVIDENCE THAT CAN BE GENERALISED TOAWIDE RANGE

OF PATIENTS

Reliable detection (or refutation) of the sort of
moderate sized benefits observed previously with
antiplatelet therapy requires reliable exclusion both of
moderate biases and ofmoderate random errors, either
ofwhich might obscure (or mimic) moderate treatment
effects. Each requirement may be difficult to meet
adequately without a proper overview of the uncon-
founded randomised trials, particularly if the aim is not
only to distil clear findings from the overall material
but also (by appropriate subgroup analyses) to help
assess the generalisability ofthose findings.78

Analyses of the effects of treatment in particular
subgroups will mainly involve "vascular events" (that
is, non-fatal myocardial infarctions, non-fatal strokes,
or vascular deaths) rather than vascular deaths alone.
This is because such subgroup analyses may be statistic-
ally more reliable for vascular events (where, overall,
there is a 13 standard deviation difference in favour of
antiplatelet therapy; see results) than for vascular
deaths alone (where there is "only" a six standard
deviation difference in favour of antiplatelet therapy).
Even for vascular events, however, separate analyses of
the effects in an excessively large number of small
subgroups of patients studied could well generate some

false negative results merely by chance. Paradoxically,
therefore, unless there are good reasons for expecting a
difference in the direction of the effects of treatment in
different settings the approximate benefit of anti-
platelet therapy in some small subgroup of patients
may best be assessed indirectly by approximate extra-
polation from the proportional effect observed in a
much wider class ofpatients.9

Materials and methods
DATA ACQUISITION

Identification ofall unconfounded randomised trials
The aim was to seek collaboration between the

coordinators of all unconfounded randomised trials,
published or unpublished,101' that could have been
available for review by March 1990, in which anti-
platelet therapy was compared with no antiplatelet
therapy, or in which one antiplatelet regimen was
compared with another (with the exception of trials
of antiplatelet therapy for patients with subarachnoid
haemorrhagel"'4 or for preventing pre-eclampsia"' or
migraine'6). Trials were to be included only if they
were believed to have been randomised in a manner
that precluded prior knowledge of the next treatment
(for example, where allocation was not alternate or
based on odd or even dates), and they were considered
to be unconfounded if one treatment group differed
from another only in the treatment of interest. Thus a
trial in which antiplatelet therapy plus heparin was
compared with the same heparin regimen would have
been included whereas a trial of antiplatelet therapy
plus heparin versus no treatment (or of antiplatelet
therapy versus anticoagulant therapy) would not.

Relevant randomised trials were identified by com-
puter aided literature searches (Medline and Current
Contents), by manual searches of journals, by scrutiny
of the reference lists of trials and review articles, by
scrutiny of abstracts and meeting proceedings, by
collaboration with the trial register of the International
Committee on Thrombosis and Haemostasis, by
inquiry among colleagues (particularly those who had
coordinated other such studies), and by inquiry of
various manufacturers of antiplatelet agents. This
process and the correspondence with collaborating
trialists that it engendered (see below) took several
years. The aim was to include trials of agents whose
primary mode of action on the vascular system was
thought to be through inhibition of platelet aggregation
or adhesion, or both: cyclo-oxygenase inhibitors (aspi-
rin, flurbiprofen, ibuprofen, indobufen, naproxen,
sulphinpyrazone, triflusal), phosphodiesterase in-
hibitors (dipyridamole, E5510, RA233), platelet
calcium ion channel inhibitors (suloctidil), phospho-
lipase inhibitors (hydroxychloroquine), thromboxane
synthetase inhibitors, receptor blockers, or both
(dazoxiben, piracetam, picotamide, ridogrel, sulo-
troban, daltroban, GR3219 1), and agents with direct
effects on platelet membranes (ticlopidine). Agents
known also to have a major vasodilating action (such as
epoprostenol, oxpentifylline, ketanserin, naftidrofuryl)
or major anticoagulant action (such as heparin or
warfarin) were not to be included.

Definition ofoutcome measures
In this report the effects of antiplatelet therapy were

to be assessed principally in terms of their effects on
vascular events, defined as non-fatal myocardial
infarctions, non-fatal strokes, or vascular deaths.
Outcome events were to be counted as "non-fatal" only
if the patient subsequently survived to the end of the
study treatment period scheduled for that patient;
otherwise, only the death was to be counted. Survivors
could have suffered more than one type of non-fatal
event. Causes of death were subdivided into "non-
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vascular" (that is, definitely non-vascular) and "vas-
cular" (that is, definitely or possibly vascular, which
includes all deaths attributed to cardiac, cerebral,
haemorrhagic, embolic, other vascular, or unknown
causes). Myocardial infarctions and strokes were to be
counted if the investigator considered them to be either
probable or definite. Transient ischaemic attacks (in
brain or eye), angina, and "possible" myocardial
infarctions or strokes were not to be counted as
outcomes. Strokes (including subarachnoid haemor-
rhages) were to be counted only if symptoms persisted
for at least 24 hours, and were subdivided into
haemorrhagic (including those of "probably" haemor-
rhagic aetiology) and other (including those ofprobably
ischaemic or of unknown aetiology). "Major"
bleeds were those non-cerebral bleeds that required
transfusion.

In trials among patients having vascular surgery or
angioplasty or those having renal shunts or fistulas
established, information on vessel or graft patency was
sought (see part III), and among all trials in which deep
venous thromboses were looked for prospectively
(usually among surgical patients) information on deep
venous thromboses and pulmonary emboli was also
sought (see part II6). Pulmonary emboli were to be
counted if considered "probable" or "definite" by the
investigator. There were differences between studies
in the definitions of outcome measures, but because
retrospective reclassification would have been imprac-
ticable (and potentially biased) the definitions preferred
by the original investigators in each study were
generally retained. The heterogeneity that this entailed
does not invalidate the main overview results. 17

"Summary data "from all contributing trials
For all studies that might have been randomised

controlled trials of antiplatelet therapy a few simple
details of trial design were requested from the principal
investigators (including the exact method of treatment
allocation, whether control patients received placebo,
any other "blinding" of treatment allocation or out-
come assessment, and the scheduled duration of trial
treatment and of patient recruitment). Summary data
were requested on the numbers of patients allocated to
each treatment group and on the numbers ofthese who
had suffered each of the outcomes of interest. These
summary data were checked for internal consistency
and for consistency with any published reports of the
trials. When the data did not include information
about outcome among all patients initially randomised
or about all the outcomes of interest during the
scheduled period of follow up, extra details were
sought by correspondence with the principal investi-
gators so that "intention to treat" analyses could be
conducted. Before the final analyses, the data to be
used were printed out for each trialist to check again.

Individualpatient datafrom certain trial categories
For the trials among "low risk" subjects (that is, of

primary prevention of vascular events) or among
particular categories of "high risk" patients (those with
unstable angina, acute myocardial infarction, prior
myocardial infarction, stroke or transient ischaemic
attack) data were sought for each individual ran-
domised patient. These concerned certain baseline
entry characteristics (age or date of birth, sex, blood
pressure, and whether diabetic or not); the allocated
treatments; and the dates of randomisation, of the
scheduled end of trial treatment, of the actual end of
treatment, of the last follow up, and of the first
occurrence of any of the important vascular events
defined above. More specific information about any
non-vascular deaths and about the degree of disability
associated with any strokes was also sought. In trials
that recruited stroke or transient ischaemic attack

patients information was sought on the nature of these
qualifying cerebral events. The data from each investi-
gator were checked for internal consistency of
individual patient records, for balance of group sizes
overall and according to certain prognostic categories,
for consistency with the summary tabulations provided
for each trial, and for some other indicators of possible
anomalies.8 Queries were referred back for clarification,
and the complete set of information on each trial was
also referred back for confirmation.

STATISTICAL METHODS

Proportional and absolute reductions
Both proportional and absolute reductions in clinical

events can help in describing the size of any treatment
effects. For example, overall in the 11 trials among
patients with a history of myocardial infarction,"
13% of the patients allocated antiplatelet therapy and
17% of the controls suffered a vascular event (myo-
cardial infarction, stroke, or vascular death; fig 1).
This absolute reduction of 4% (that is, about 40
vascular events prevented per 1000 patients treated)
corresponds to a proportional reduction of about one
quarter. Proportional reductions may be more widely
generalisable to different medical circumstances, while
absolute reductions may be more directly relevant to
deciding whether to use treatment in particular medical
circumstances. For these reasons both proportional
and absolute reductions are described in the results.

Simplest summaty oftrial results: adjusted totals and
adjustedpercentages
Suppose that findings are to be combined from

several trials that were all evenly randomised (that is,
with about half the subjects in each trial allocated
treatment and half control). A simple method of
comparison would entail adding together all the treat-
ment groups, adding together all the control groups,
and, finally, comparing these two grand totals. If any of
the trials had included deliberately uneven treatment
allocation (for example, two thirds treatment, one
third control), then it could first be "adjusted" to an
evenly randomised comparison by counting the control
group more than once. For example, in figure 1 for
trials of antiplatelet therapy after myocardial infarction
the small control group in the PARIS-I study22"2 would
be counted fourfold to make it about the same size as the
treatment group. The adjusted totals for the treatment
and control groups would then be 262/1620 v 328/1624
inPARIS-Iand 1331/9877 (13%) v 1693/9914 (17%) in
all 11 trials together. In statistical principle these
simple adjusted totals may not be ideal (see below) but
if, as here, the overall difference between treatment
and control is very highly statistically significant, then
such adjusted percentages (13% v 17%) may well
provide a simple description of the effects of treatment
that is sufficient for most practical medical purposes.

Comparisons oflike versus like based on combination of
"observed minus expected" differences in each separate
trial

Figure 1 also illustrates the more formal statistical
methods used to combine the results from different
trials (using the actual numbers rather than adjusted
numbers). These methods are completely robust,
entailing no unjustified assumptions. A fuller de-
scription of the methods and of why they are more
appropriate than other methods for such overviews of
randomised trials is given elsewhere.'7
Within each separate trial the standard quantity

"observed minus expected" (together with its "vari-
ance") is calculated for the numbers of events among
treatment allocated patients.' 17 (Note that in an
evenly randomised trial the observed minus expected
value equals only half the number of events that appear
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Mi. STROKE.OR
VASCULAR DEATH

Trials Antiplatelet Anti- Adjusted
analysed regimen platelet controlst

Asp

SuIp

Aspirin 57/615
Aspirin 129/847
or Asp+Dip 262/1620
Asp+Dip 179/1563
Aspirin 379/2267
Aspirin 76/758
Aspirin 33/317
*hinpyrazone 102/813

76/624
186/878

4x(82/406)
235/1565
411/2257
102771

45/309
130/816

STATISTICS
(antiplateist Odds ratio and
groups only) confidence Interval
O-E Variance (Antiplatelet: Control)

-9-0

-25-7
-13-1
-27-9
-16-9
-12-2

-6-5
-13-8

55/362 -7 7
Micristin Aspirin 65/672 106/668 -20 8

19/40 -5 0

1331/9877 1693/9914 -1 58-5 561
(13%) (17%) (stratfed)

Test for heterogeneity: 2 = 12'3; P>0 1: NS

tActual PARIS-I control result (used to calculate O-E) was
82/406, but to match PARIS-I treatment group size, control
contributes fourfold (328/1624) to adjusted total numbers
of events and patients. This adjustment has no effect on
calculations of statistics.

% odds
reduction

(SD)

29-7 26%
34-4 33%
15-8 25%
19-8 - 27%
;3-0 10%
9-3 27%
17-1 32%
19-8 [ 24%
!07 31%
7-3 -3 !-43%
4-6 66%

1-6 9 25%

0 0-5 1-0 1-5 2-0

Antiplatelet Antiplatelet
therapy therapy
better worse

Treatment effect 2P<0-00001

1(16)
,(10)
,(13)
'(9)
o(7)
(1 4)
0(20)
(12)
1(18)
(13)
(28)

(4)

FIG 1-Proportional effects on vascular events (myocardial infarction, stroke, or vascular death) in 11 randomised trials of prolonged
antiplatelet therapy (for one month or more) versus control in patients with prior myocardial infarction. O-E=Observed minus expected.
Asp-Aspirin. Dip-Dipyridamole. MI-Myocardial infarction
(In most trials patients were allocated roughly evenly between treatment groups, but in some (for example, PARIS-I) more were deliberately
allocated to active treatment. To allow direct comparisons between percentages suffering an event in each treatment group, infigure 1 and elsewhere
adjusted totals have been cakulated after converting any unevenly randomised trials to even ones by counting control groups more than once.
Statistical calculations are, however, based on actual numbersfrom individual trials. Ratio ofodds ofan event in treatment group to that in control
group is plotted for each trial (black square: area proportional to amount of statistical information contributed by trial) along with its 99%
confidence interval (horizontal line). All black squares are to left ofsolid vertical line, indicating benefit (but benefit is significant at 2P<0 01 only
where, in three trials, entire confidence interval is to left of line). Stratified overview of results of all trials (and 95% confidence interval) is
represented by open diamond, indicating odds ratio of0 75 (SD 0.04) or, equivalendy, odds reduction of25% (SD 4%))

to have been avoided by treatment.) To combine
information from several different trials these observed
minus expected values-one from each trial-can
simply be added up. If treatment did nothing, then
each of the separate observed minus expected values
could equally well be positive or negative and their
grand total would likewise differ only randomly from
zero. On the other hand, if treatment reduced the risk
of adverse outcome to some extent in most or all of the
trials, then any individual observed minus expected
value would be likely to be somewhat negative (that is,
favouring treatment), so that when all these values are
added up their grand total may be clearly negative.
(These arguments do not assume that the size of the
treatment effect is the same in all patients, or in all
trials; indeed, it probably is not.) So, for example, in
figure 1 the grand total of the individual observed
minus expected values is -158-5. The negative sign
indicates fewer vascular events in the patients allocated
antiplatelet therapy than in the controls, and the
numerical value of -158-5 suggests (very approxi-
mately) that about 320 vascular events were averted by
treatment.

Variances andP values
The variance of the observed minus expected value

is small in small trials and large in large, informative
trials that estimate more accurately the proportional
reduction in adverse events. Indeed, the variance ofthe
observed minus expected value indicates the "statistical
information content" of a trial.'7 For the grand total of
several observed minus expected values, the variance is
given simply by the sum of their individual variances,

and the standard deviation is the square root of this
sum. In figure 1 the grand total of -158-5 has a
variance of 561 6 and hence a standard deviation of
23-7, so it differs from zero by nearly seven of its
standard deviations. This indicates a highly significant
protective effect of antiplatelet therapy (two sided P
value (2P) <0-00001), as a difference of only two
standard deviations would have been enough for
conventional statistical significance (2P< 0 05). P values
> 0 1 are denoted non-significant (NS).

Proportional odds reductions
The grand totals (G and V) of the individual

observed minus expected values and of their variances
can be used not only (as above) to calculate a P value to
help test whether treatment has any effect but also to
help describe the size of the treatment effect. This
description entails calculating (by using the formula
exp(G/V)) the "typical odds ratio," which gives the
ratio of the odds of an unfavourable outcome among
treatment allocated patients to the corresponding odds
among controls, stratified by trial. In figure 1 allocation
to antiplatelet therapy is associated with a typical odds
ratio of 0 75, which corresponds to a reduction of 25%
in the odds ofa vascular event.

Proportional odds and risk reductions
When comparing outcome among treated and

control patients in trial analyses where substantial
proportions have not yet suffered the outcome of
interest, "odds" reductions and "risk" reductions are
not importantly different from each other as methods
for describing the results. For example, if 100 control
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patients suffered a vascular event and 500 did not, then
the odds of suffering an event would be one to five, or
0 20, while the risk would be one in six. In this instance
it can be shown that a 25% odds reduction (from 0-20
to 0d15) would correspond to a 22% risk reduction
(from 100/600 to 78/600). The percentage reduction in
odds will always be slightly larger, but the similarity of
these reductions (25% and 22%) confirms that it does
not matter which is used to describe the trial results.
Odds ratios for overviews are simpler to calculate, and
so use is chiefly made of percentage reductions in odds
in this report.

Standard deviations and confidence intervals
A convenient way of describing the statistical reli-

ability of an odds reduction is to give its standard
deviation (SD). For example, the overall odds re-
duction in figure 1 is given as 25% (SD 4%). Two
standard deviations below and above 25% would yield
17% (one sixth) and 33% (one third), indicating that
unless a rather unlikely (2P<0-05) chance event has
occurred the odds reduction lies somewhere in the
range between one sixth and one third. A more
precisely calculated version of this "95% confidence
interval" (with ends at exp(GNV ± 1 96/V) is denoted
by an open diamond in figure 1 and subsequent figures.
The odds ratio observed in each of the parts that
contribute to the total is plotted as a black square, with
the areas of the squares chosen to be approximately
proportional to the numbers of events (that is, the
"statistical information content") in each trial. The
horizontal line through each black square indicates the
99% confidence interval for the odds ratio-that is, the
range of odds ratios with which that result is reasonably
comfortably compatible. Because, appropriately,'7
assumption free (that is, "fixed effect") statistical
methods are used to combine trial results the standard
deviations and confidence intervals describe the extent
to which the play of chance during the randomisation
process would be apt to affect the results, either of
one particular trial or ofan overview of several trials.

BENEFIT per 1000
patients (SD),: 36 (6) 38 (5) 37 (8)

2P:
of

000AT.027 01 <0.001332P: <0.00001 <0.00001 <0.00001

20%-

to

~0

23 (4)
16

<0.00001

4 (3)
62

=0.09

A = Antiplatelet
therapy

C = Control

A C

1331 193 m 13U 01 105 652 706
9M991714 l3W 913| 5U37 670 11434 11 642 1460 144104
13.5% 17.1% 1 (4.4%) (1*.4%) 22.2%) (6.%) (9.2%) (4.46%) (4.65%

REASON FOR Prior Acute Prior Other Low risk
RANDOMISATION: Ml Ml stroke high risk (primary

or TIA prevention)

FIG 3-Absolute effects of antiplatelet therapy (145 trials) on vascular
events (myocardial infarction, stroke, or vascular death) in four main
high risk categories of trial and in low risk (primary prevention)
(Adjusted totals calculated after converting any unevenly randomised
trials to even ones by counting control groups more than once, for
calculating adjusted percentages and events prevented per 1000
patients allocated antiplatelet therapy. Statistical significance (2P)
based on stratified analyses of original, unadjusted numbers in each
trial (see statistical methods))
tMonths of A-Means of scheduled antiplatelet durations. No trial
lasted under one month.

DESCRIPTION OF TRIALS

A total of 413 apparently randomised trials of
antiplatelet therapy could have been identified by
March 1990.1'1° On further investigation 49 were not
properly randomised,1'-3'6' 51 were confounded or had
extremely large numbers of subjects lost to follow up or
included a crossover design'620 (plus A Lowenthal,
personal communication), and two (Birmingham
ticlopidine study and PACT) had never started. Data
from one study (Zurich vein bypass study) were not
available owing to the death of the investigator (A
Bollinger, personal communication). Results from 53
studies, many of which were still in progress, were not
available in March 1990271313 and, although results
from some are now available (and, for the larger

FIG 2-Proportional effects of
antiplatelet therapy (145 trials)
on vascular events (myocardial
infarction, stroke, or vascular
death) infour main high risk
categories oftrial and in low risk
(primary prevention).
TM = Transient ischaemic
attack
(Stratified ratio ofodds ofan
event in treatment groups to that
in control groups is plottedfor
each group oftrials (black
square) along with its 99%
confidence interval (horizontal
line). Overviews ofresultsfor
certain subtotals (and 95%
confidence intervals) are

represented by diamonds. Odds
reductions observed in particular
groups of trials are given to right
ofsolid vertical line)

Mi. STROKE,OR
No of VASCULAR DEATH

Category trials Anti- Adjusted
of trial with data platelet controist

Prior Ml 1 1 1331/9877 1693/9914
(13.5%) (17.1%)

Acute MI 9 992/9388 1348/9385
(10.6%) (14.4%)

Prior stroke/TIA 18 1076/5837 1301/5870
(18.4%) (22.2%)

Other high risk 104 784/11 434 1058/11 542
(6.9%) (9.2%)

ALL HIGH RISK 142 4183/36 536 5400/36 711
(four main categories) (11.4%) (14.7%)

* ALLLOW RISK I
(primary prevention)

ALL TRIALSt
(high or low rlsk)

3 652/14608 708/14604
(4.46%) (4.85%)

5 4835/51 144 6108/51 315
(9.5%) (1 1.9%)

STRATIFIED Odds ratio and
STATISTICS confidence Interval
O-E Varlance (Antiplatelet: Control)

-158-5 561-6

-177-9 510-3

-98-5 386-5

-134-0 352-5

-568-8 1810-9

I

aS
It

-28-5 273-5

-597-3 2084-

Heterogeneity of odds reductions:
- between four high risk categories X2 = 4.1: NS

- between high risk and low risk X2 = 10.5: P=0.001

tCrude. unadjusted control total = 5274/45 172.

4 0

0 0-5 1-0 1-5 2-0

Antiplatelet Antiplatelet
therapy therapy
better worse

Treatment effect 2P<0-00001
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% odds
reduction

(SD)

25% (4)

29% (4)

22% (4)

32% (4)

27% (2)

10% (6)

25% (2)
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trials, are included in the appendices and discussion), few exceptions24'-"5 (see appendices 1 and 2), mostly
they do not contribute to the main analyses. This left designed to assess efficacy in terms of vessel or graft
257 eligible trials among 11 8 958 patients. Trials ofless patency (see part II5) or in terms of the prevention of
than one month of antiplatelet therapy were not to be deep venous thrombosis or pulmonary embolism after
included in the analyses in this report. They were, with surgery (see part 1116).

NON-FATAL MYOCARDIAL INFARCTION (with survival to end of study)

No of NON-FATAL Ml STRATIFIED
trials Anti- Adjusted STATISTICS

with data platelet controIst O-E Variance

11 460/9877 645/9914
(4.7%) (6.5%)

8 92/9328 203/9325
(1.0%) (2.2%)

15 109/5654 163/5681
(1.9%) (2.9%)

86 314/9411 426/9508
(3.3%) (4.5%)

-81-9 224

-55-6 72

-238 52

-55-7 147-

H ALL HIGH RISK 120 975/34 270 1437/34 428 -217-0 496
(four main categories) (2.8%) (4.2%)

* ALL LOW*RISK 2 216/14 468 287/14454 -37-4 110-,
(prlmary prevention) (1.49%) (1.99%)

* ALL TRIALSt 122 1191/48736 1724/48882 -254*5 607-:
(high or Iow risk) (2.4%) (3.5%)

Heterogeneity of odds reductions:
- between four high risk categories X = 9.8; P=0.02

- between high risk and low risk x2= 0.9; NS
tCrude, unadjusted control total = 1473/43 161.
Missing: 23 trials (estimated 5% of the non-fatal myocardial infarctions).

Odds ratio and
confidence Interval

(Antiplatelet: Control

% odds
reduction

(SD)

8 -*- 31%

Ai -i-: 54%

-4 - - 36%

.1 32%

4 k 35%

8 29%

2 34%

o O-5 1-0 1-5 2-0

(6)

(8)

t(11)

(7)

(4)

(8)

(3)

Antiplatelet Antiplatelet
therapy therapy
better worse

Treatment effect 2P<0-00001

NON-FATAL STROKE (with survival to end of study)

No of NON-FATAL STROKE
Category trlals Anti- Adjusted
of trial with data platelet controlst

Prior MI

Acute Ml

Prior strokefllA

Other high risk

8 82/8375 129/8372
(1.0%) (1.5%)

7 3219094 54/9095
(0.4%) (0.6%)

18 479/5837 600/5870
(8.2%) (10.2%)

89 103/9600 186/9698
(1.1 %) (1.9%)

ALL HIGH RISK 122 696/32 906 969/33 035
(four main categories) (2.1%) (2.9%)

* ALL LOW RISK :
(primary prevention)

ALL TRIALSt 124
(high or low risk)

2 166/14486 137/14454
(1.15%) (0.95%)

4 862/47 372 1106/47489
(1.8%) (2.3%)

-1

-1

Heterogeneity of odds reductions:
- between four high risk categories x2 =7.3: P=0

- between high risk and low risk x2 = 17.9; P=0.0

tCrude. unadjusted control total = 914/41 874.
Missing: 21 trials (estimated 4% of the non-fatal strokes).

STRATIFIED
STATISTICS
O-E Variance

Odds ratio and
confidence Interval

(Antiplatelet: Control)

-24-1 48-3 - tI-

-11-0 214-4 i-

-51-6 199-1

-39-1 64-3 --

125-8 333-0 C

12-6 67-0 -

113-2 400-1

1.06

0002

0 0-5 1-0 1-5 2-0
Antiplatelet Antiplatelet
therapy therapy
better worse

Treatment effect 2P<0 00001
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Category
of trial

Prior MI

Acute Ml

Prior stroke/TiA

Other high risk

a

FIG4 (a-d)-Proportional
effects ofantiplatelet therapy
(145 trials) on non-fatal
myocardial infarction, non-fatal
stroke, vascular death, and any
death infour main high risk
categories of trialand in low risk
(primaryprevention). Symbols
and conventions as infigures I
and2

b

% odds
reduction

(SD)

39% (11)

40% (17)

23% (6)

46% (9)

31% (5)

-21% (13)

25% (4)
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Appendices 1 and 2 give details of the 159 ran-
domised trials of prolonged (that is, one month or
more) antiplatelet therapy versus control among 96 935
patients (with individual patient data for 32 of these
trials among 73933 patients) and of the 32 trials

comparing different prolonged antiplatelet regimens
among 13655 patients (with some patients in 16 of
these trials also contributing to the comparison of
antiplatelet versus control).18-48 For some trials
the results differ from those originally published,

VASCULAR DEATH (or death from unknown cause)

No of VASCULAR DEATH
Category trials Anti- Adjusted
of trial with data platelet controlst

Prior Ml 11

Acute Ml 9

Prior stroke/TIA 18

Other high risk 103

* ALL HIGH RISK 141
(four main categories)

U AL LOW RISK 3
(primary prevention)

ALL TRIALSt
(high or low risk)

797/9877 933/9914
(8.1%) (9.4%)

871/9388 1094/9385
(9.3%) (11.7%)

497/5837 562/5870
(8.5%) (9.6%)

369/11 374 446/11 488
(3.2%) (3.9%)

2534/36 476 3035/36 657
(6.9%) (8.3%)

281/14608 291/14604
(1.92%) (1.99%)

2815/51 084 3326/51 261
(5.5%) (6.5%)

STRATIFIED Odds ratio and
STATISTICS confidence Interval
O-E Variance (Antiplatelet: Control

-56-0 347

-111-2 437-

-29-2 196-

-38-6 171-

-235-1 1153-,

-2-2 108.

-237-3 1261-1

Heterogeneity of odds reductions:
- between four high risk categories X 3 = 2.4; NS
- between high risk and low risk X2 = 3A4; P=0.07

tCrude. unadjusted control total = 2927/45 118.
NB: Non-vascular deaths NS in each category and overall
(679/51 084 vs 742V51 261: O-E=-20.3. variance=291.3. NS).

*4

*8 ,

6

2

4 iC

B

% odds
reduction

(SD)

15% (5)

22% (4)

14% (7)

20% (7)

18% (3)

>- 2% (10)

17% (3)

0 0-5 1-0 1 5 2-0
Antiplatelet Antiplatelet
therapy therapy
better worse

Treatment effect 2P<000001

DEATH FROM ANY CAUSE

No of
Category trials
of trial with data

ALL DEATH
Anti- Adjusted

platelet controlst

PrlorMI 11 910/9877 1029/9914
(92%) (10.4%)

Acute Ml 9 874/9388 1102/9385
(9.3%) (11.7%)

Prior strokeMTIA 18 675/5837 780/5870
(11.6%) (13.3%)

Other high risk 103 470/11 374 554/11 488
(4.1%) (4.8%)

ALL HIGH RISK 141 2929/36 476 3465/36 657
(four main categories) (8.0%) (9.5%)

* ALL LOW RISK
(primary prevention)

M ALL TRIALSt
(high or lw risk)

3 565/14608 603/14604
(3.87%) (4.13%)

STRATIFIED
STATISTICS
O-E Variance

-4689 383

-113-7 439

-44-7 259

-404 209

-245 8 1292

-11-9 212-

144 3494/51 684 4068/51 261 -257-6 1505-
(6.8%) (7.9%)

Heterogeneity of odds reductions:
- between four high risk categories X2 = 3.9; NS

- between high risk and low risk X2 = 3.3; P=0.07

tCrude, unadjusted control total = 3515/45118.

Odds ratio and
confidence Interval

(Antiplatelet: Control)

% odds
reduction

(SD)

1.5 *12%

1-7 23%

11 16%

.9 18%

1 < 17%

.9 > 5%

0 16%

0 0-5 1.0 1-5 2-0
Antiplatelet Antipiatelet
therapy therapy
better worse

Treatment effect 2P<0-00001

(5)

(4)

(6)

(6)

(3)

(7)

(2)
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generally because of the considerable efforts taken to
obtain complete follow up data on all randomised
subjects (see above), including not only events while
treatment actually continued but also events before the
scheduled end of trial treatment (which was on a
common date for all patients in some trials and at a
fixed interval after randomisation in others).

Results
EFFECTS OF ANTIPLATELET THERAPY ON "VASCULAR
EVENTS"

Information about vascular events (non-fatal myo-
cardial infarction, non-fatal stroke, or vascular death)
was available from 145 trials among a total of 51 144
patients allocated antiplatelet therapy and 45 172
controls (adjusted control total 51 315; fig 2)
and was known to be unavailable from 14 small trials
among a total of only 619 patients. The total numbers
of patients suffering a vascular event among those
allocated antiplatelet therapy were 4835 (9 5%) of
51144, while the corresponding adjusted total among
the controls was 6108 of 51 315 (1 1 9%). In the formal
statistical analysis the grand total of observed minus
expected values was about - 600, indicating that about
1200 vascular events were prevented. Overall in these
trials the typical reduction in the odds of suffering such
events was 25% (SD 2%), which was very highly
significantly favourable (13-1 standard deviations from
zero; 2P< 0 000001) (fig 2).
Although the 145 trials did not all indicate exactly

the same odds reduction, the amount of scatter
between their separate results was no greater than
might be expected by chance if the true odds reduction
in each study was exactly 25%. But when the trials were
subdivided into five main categories, the proportional
reductions seemed to be somewhat greater in the four
"high risk" categories than in the one "low risk
category (P=0-001 for this heterogeneity; fig 2). The
proportional reductions in vascular events were each
about one quarter and highly significant (2P< 0 000001)
in each of the four high risk categories-namely,

Effects ofantiplatelet therapy onfatal and non-fatal strokes, subdivided by stroke aetiology

Fatal+non-fatal strokes/No of subjects (combined %)

Stroke aetiology and trial category Antiplatelet groups Adjusted controls

Probably or definitely haemorrhagic strokes (in trials with at least one haemorrhagic stroke recorded)
High risk:

Prior myocardial infarction 6+5/ 5476 (02) 6+8/ 5507 (03)
Acute myocardial infarctiont 6+0/ 8 821 (0 07) 1 + 1/ 8 830 (0 02)
Prior stroke or transient ischaemic attack 20+5/ 3 897 (06) 10+7/ 3953 (04)
Allotherhighrisk 12+5/ 2333 (0 7) 5+6/ 2352 (0 5)

Low risk:
Primary prevention 19+25/14 466 (0-3) 10+14/14 454 (02)*

All such trials 63+40/34 993 (0 3) 32+36/35 096 (0 2)*

Oter strokes (ischaemic or unknown aetiology; in trials with at least one haemorrhagic stroke recorded)
High risk:

Priormyocardialinfarction 17+40/ 5476 (1 0) 17+65/ 5 507 (1-5)*
Acute myocardial infarction 8+29/ 8 821 (0 4) 14+51/ 8 830 (0-7)**
Prior stroke ortransient ischaemic attack 73+306/ 3 897 (9 7) 86+396/ 3 953 (12-2)**
Allotherhigh risk 5+53/ 2 333 (2 5) 18+88/ 2352 (4.5)***

Low risk:
Primaryprevention 24+141/14466 (1 1) 22+123/14454 (10)

All such trials 127+569/34 993 (2 0) 157+723/35 096 (2 5)*****

Strokes ofany aetiology (in all trials with data on non-fatal strokes)
High risk:

Prior myocardial infarction 26+82/ 8375 (1-3) 32+129/ 8372 (1 9)***
Acute myocardial infarction 13+32/ 9094 (0 5) 19+54/ 9095 (0 8)**
Prior stroke or transient ischaemic attack 128+479/ 5 837 (10-4) 156+600/ 5 870 (11-2)****
All other high risk 28+103/ 9600 (1-4) 38+186/ 9698 (2 3)*****

Low risk:
Primary prevention 43+166/14 466 (1-4) 32+137/14454 (1-2)

All such trials 238+862/47372 (23) 277+1106/47489 (29)*****

*2P< 0-05. **2P <001. ***2P<0 001. ****2P< 00001. *****2P< 000001.
tIn these acute myocardial infarction trials,44"" cerebral haemorrhage was found only among patients allocated
fibrinolytic therapy, among whom proportions affected were 6/4526 (0 13%) versus 2/4530 (0 04%).

patients with a prior history of myocardial infarction,
patients with suspected or definite acute myocardial
infarction, patients with a prior history of stroke or
transient ischaemic attack, and patients with other
evidence of vascular disease or some condition
associated with an increased risk of occlusive disease.
As the proportional reductions were bigger among

the high risk patients, the absolute risk reductions
were very much bigger (ranging from 23 to 38 vascular
events averted per 1000 high risk patients allocated
antiplatelet therapy; fig 3) than among the low risk
"primary prevention" subjects studied. For the latter
group, the proportional reduction was less extreme
(10% (SD 6%)) and the absolute risk in the control
group was low (only 4-8% of controls suffered an event
during about five years of follow up; fig 3). Hence the
absolute benefit of antiplatelet therapy seemed small
(only about four vascular events averted for every 1000
patients treated for five years), and even this small
benefit among such low risk subjects was statistically
uncertain (2P-0 09).

EFFECTS ON DIFFERENT MEASURES OF OUTCOME
Myocardial infarction
The information on non-fatal myocardial infarction

was only about 95% complete, but the reductions in
non-fatal myocardial infarction were so significantly
and substantially different from zero that the un-
availability of some data is unlikely to be important.
Non-fatal myocardial infarctions were recorded in 122
trials, and the typical odds reduction produced by
allocation to active treatment was 34% (SD 3%)
(2P<0 00001; fig 4). This reduction in non-fatal
myocardial infarction was highly statistically signi-
ficant, not only in each of the four high risk categories
but also in the low risk category, which suggests that a
similar proportional reduction in myocardial infarction
can be expected in a very wide range of settings.

Stroke
For non-fatal stroke, the information was also about

95% complete (124 trials provided results) and the
typical odds reduction observed overall was large (25%
(SD 4%)) and highly significant (2P< 0-00001; fig 4).
The reduction in non-fatal stroke among high risk
patients was very definite (31% (SD 5%)) and about the
same size as the reduction in myocardial infarction.
There was no significant heterogeneity between the
proportional odds reductions in stroke in the four high
risk categories (fig 4), but the effects were very
different in high risk and low risk subjects (P= 0-00002
for heterogeneity). Indeed, in the low risk primary
prevention studies the effect of antiplatelet therapy on
non-fatal stroke appeared unfavourable. This un-
favourable result was, however, statistically uncertain,
and the true effect on stroke in such low risk subjects
might still be about zero.

In addition to the 2000 non-fatal strokes recorded,
about 500 fatal strokes were recorded during the
scheduled treatment periods. Subdivision of all strokes,
fatal or not, with respect to what is known of their
aetiology (table) indicated that a probable small increase
in haemorrhagic strokes was outweighed by a larger
and very definite reduction in other strokes. The table
shows that haemorrhage was considered to be the
probable or definite aetiology of about 25% of fatal
strokes but only about 5% of non-fatal strokes. This
may help explain why the apparent effect on fatal
strokes (15% (SD 9%) reduction; NS) was non-
significantly smaller than the effect on non-fatal
strokes (25% (SD 4%) reduction; 2P< 00000 1).

Reliable analyses of disabling and other non-fatal
strokes were not separately available because in only 15
trials (14 high risk, one low risk227) could non-fatal
strokes be divided into those that were "disabling"
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BENEFIT per 1000

patients (SD): 18 (4)
2P: <0.00001

FIG 5-Absolute effects of
antiplatelet therapy on various
outcomes in 1 1 trials in patients
with prior (but not acute)
myocardialinfarction,five trials
in patients with acute myocardial
infarction (suspected or definite),
17 trials in patients with prior
stroke or transient ischaemic
attack, and three trials in people
at low risk (primary prevention).
Conventions as infigure 3.
In "any death" columns
non-vascular deaths are
represented by lower horizontal
lines (and may be calculated by
subtracting vascular deathsfrom
any deaths)
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MI (not acuteMI) (that is, severe interference to daily lite persisting for
6(2) 13(5) 12(5) some months after the stroke occurred) and those that

=0.0005 <0.005 =0.02 were not. In these 14 high risk trials, antiplatelet
therapy was associated with a 24% (SD 9%) reduction

tiplatelet therapy T (2P< 0 01) in disabling or fatal stroke and a 17% (SD
ean 2 years) T 10%) reduction (2P=0 09) in non-disabling stroke
ntrol with subsequent survival, the standard deviations of

both reductions being large.

death

A C
910 t029

9877 9914
(9.2%) (10.4%)

Any
death

Vascular deaths
All but one of the 145 trials provided information on

mortality, most deaths being attributed to vascular
causes (which, by definition, include unknown causes).
The overall effect of antiplatelet therapy on such
"vascular" deaths was highly significantly favourable
(6 7 standard deviations from zero; 2P< 00000 1), and
the typical reduction in the odds of vascular death was
17% (SD 3%). Similar proportional reductions were
observed in the four high risk categories, but little net
effect on vascular death was observed in the primary
prevention trials, and the difference between the
definite mortality reduction in the high risk categories
and the lack of apparent effect in the low risk primary
prevention trials approached significance (P=007;
fig 4).

A = Antiplatelet therapy(mean 1 month) Non-vascular and total deaths
C = Control

There was also a slight but non-significant tendency
for there to be fewer non-vascular deaths among

A C A C X A C patients allocated antiplatelet therapy than among
92 293 32 54 710199 874 1102 controls (figs 4, 5). Consequently, total (all cause)

(1,%) (2.2%) (094%) (096%) 117%) (9.3t% 9385 mortality was significantly (1 P < O01) reduced in each
high risk category of patients but not in low risk

X-------4 subjects (fig 4). If antiplatelet therapy has some
E. Non-fatal Non-fatal Vascular Any unanticipated protective or adverse effect on some

relnfarctlon stroke death deah specific type of non-vascular deaths, a crude overall
analysis of non-vascular mortality might well yield an

PRIOR STROKE or TIA uninformatively non-significant result. Fatal non-
00 cerebral bleeding was recorded only rarely (11/51 069
D) =9(3)1 20 (6) 11 (6) 17 (7) (0 02%) patients among those allocated antiplatelet=0.001 <0.0005 <0.0S <0.01 therapy versus 18/51246 (0 04%) adjusted controls;

NS) but there was a significant excess of three per 1000
A = Antiplatelet therapy "major" non-fatal non-cerebral bleeds (214/37 772

(mean 3years) (0-6%) v 116/37 817 (0 3%); 2P< 000001).
C C=Control T11 In all but one22"229 of the 32 trials for which

individual patient data were obtained more specific
details about the causes of other non-vascular deaths

A C were available. Separate analysis of those trials also
75 57 indicated a non-significant shortfall in all non-vascular

(11.6%) (13.3%) deaths (352 observed, 378-2 expected) among anti-
T platelet allocated patients that was similar to that seen

A W W W overall (679 observed, 699-3 expected; fig 4), with
105 Wi W9979 4997 9979 slightly, though non-significantly, fewer deaths both

Vascularf fi \\%\- _from cancer (183 observed, 196-6 expected) and from
E: Non-fatal Non-fatal VaAscular A other non-vascular causes (169 observed, 181 6 ex-myoardlal stoke death dea hInfarctlon recurrence pected). Site specific data on cancer deaths were not

available, so the suggestion that aspirin might prevent
intestinal cancer421 or that it might cause renal cancer422

LOW RISK INDIVIDUALS (primary prevention) could not be addressed directly (although analyses of
°° one of the longest of the randomised trials of aspirin did
D) 5 (2) -2 (1) 1 (2) 3 (2) n21).2P: <0.0005' NS NS NS not find any evidence of an exc'ess of renal canceri2)

A = Antiplatelet therapy
(mean 5 years)

C = Control

X C A C

56 137 281 291
466 14454 14 608 14804
1%) (0.9X) (1.9#) (2.0%)

EFFECTS IN DIFFERENT CATEGORIES OF PATIENTS

Patients with history of myocardial infarction
The weighted (by study size) mean duration of

antiplatelet therapy in trials among about 20 000
patients with a prior history of myocardial infarction
was 27 months, and allocation to antiplatelet therapy

A C produced a highly significant reduction (2P< 0 00001)
65 603 of about 36 per 1000 in the risk of suffering
349%) (4.1%) another vascular event (fig 3). The standard deviation

of this risk reduction was only 6, so the real risk
reduction was unlikely to be less than about 20 or 30

Ani per 1000. Moreover, here, as in other statistically
definite trial results, the benefits of actually taking
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treatment tend to be underestimated by clinical
trials because some patients did not comply fully with
their random allocation (see discussion). Among
patients with a prior history of myocardial infarction
there were large and highly significant reductions in
non-fatal reinfarction (18 (SD 4) prevented per
1000; 2P< 0000001; (fig 5)) and in vascular death (13
(SD 5) per 1000; P<0 005: total mortality also
significantly reduced) and a smaller but still highly
significant reduction in non-fatal stroke (6 (SD 2) per
1000; 2P=0-0005).

Patients with suspected or definite acute myocardial
infarction
For acute myocardial infarction the overview was

again based on almost 20000 patients, nearly all of
whom were in the ISIS-2 trial of one month of 160 mg
aspirin daily in suspected acute myocardial infarction.43
Allocation to antiplatelet therapy produced a highly
significant reduction (2P< 0 00001) of 38 per 1000 in
the risk of suffering a subsequent vascular event (fig 3),
again with a fairly small standard deviation. Most of
this reduction was in vascular deaths (24 (SD 4)
prevented per 1000; 2P<0 00001 (fig 5)), but there
was also a highly significant reduction in non-fatal
reinfarction during the month of treatment (12 (SD 2)
per 1000; 2P<0 00001) and a smaller but still sig-
nificant reduction in non-fatal stroke (2 (SD 1) per
1000; 2P<0 02).

Patients with history ofstroke or transient ischaemic attack
Among more than 10 000 patients with a prior

history of stroke or transient ischaemic attack, allocation
to a mean duration of 33 months of antiplatelet
therapy produced a highly significant (2P<0 00001)
reduction of 37 per 1000 in the risk of suffering
another vascular event (fig 3), with a standard deviation
of 8. Compared with patients after a myocardial
infarction, patients after a stroke or transient ischaemic
attack are at relatively high absolute risk of stroke
recurrence and at relatively low absolute risk of non-
fatal myocardial infarction. Among such patients,
therefore, there was a large and highly significant
absolute reduction in non-fatal stroke (20 (SD. 6)
prevented per 1000; 2P<0-0005 (fig 5)) plus a some-
what smaller but still highly significant reduction in
non-fatal myocardial infarction (9 (SD 3) per 1000;
2P=0 001). Although the reduction of 11 (SD 6) per
1000 vascular deaths was only marginally significant
(2P< 0-05) on its own, the highly significant reductions
in non-fatal vascular events and the significant
(2P<0.01) reduction in all cause mortality strongly
reinforce the conclusion that prolonged antiplatelet
therapy reduces both the vascular and all cause
mortality in patients with a history of stroke or
transient ischaemic attack.
For 10 of the 12 such trials that provided individual

patient data it was possible to categorise patients into
those who had presented with completed stroke and
those who had presented with transient ischaemic
attack only. The proportional reduction in important
vascular events in these cerebrovascular trials was 22%
(SD 5%) overall and was similar for patients presenting
with a completed stroke (23% (SD 7%) reduction;
2P<0001) and for those presenting with only a
transient ischaemic attack (22% (SD 7%) reduction;
2P<0 01).

Low risk "prmary prevention" subjects
Among about 28 000 low risk "primary prevention"

subjects studied, allocation to an average of just over
five years of antiplatelet therapy produced a small
but highly significant (2P<0-0005) reduction of 5
(SD 2) per 1000 in non-fatal myocardial infarction (fig
5), but the reduction in vascular events was slightly

smaller and less clearly significant (figs 2, 3; 2P-0 09).
In contrast with the highly significant reduction in
non-fatal strokes among high risk subjects there was no
evidence of any decrease in non-fatal strokes among
these low risk subjects-rather the reverse (2 (SD 1)
per 1000 increase; NS).
When the aetiology of all strokes (fatal and not;

table) observed among low risk subjects was con-
sidered there was not only a small, marginally signifi-
cant (2P<0 05) excess of strokes attributed to
haemorrhagic causes but also a non-significant excess
of "other" strokes. This may be because other strokes
included those of unknown cause, a few of which may
have been haemorrhagic and caused by antiplatelet
therapy. But as a large proportion of these other
strokes were confirmed as occlusive, the adverse effects
on stroke among these low risk subjects may well have
been inflated to some extent by chance. Haemorrhagic
strokes are more likely to be fatal, and a small excess of
these with antiplatelet therapy among the low risk
primary prevention subjects may account, at least in
part, for the lack of any significant difference in
vascular mortality (table, fig 5).

Other high risk patients
The remaining 20 000 high risk patients represented

a mixed category of conditions associated with an
increased risk of vascular events. Among them, the
mean duration of antiplatelet therapy was only about
half as long as in the post-myocardial infarction or post-
stroke or transient ischaemic attack trials. Hence,
although the event rates per month (and the benefits
of antiplatelet therapy per month; see below) were
about as large as in those trials, the cumulative rates of
vascular events (and hence the cumulative benefits of
antiplatelet therapy) were only about half as great.
The benefits were, however, statistically definite
(2P<0 00001; fig 3); allocation to an average of 16
months of antiplatelet therapy in these other high risk
patients producing a reduction of 23 per 1000 in
the risk of suffering a vascular event, again with a small
standard deviation (SD 4). Among these patients there
were separately significant reductions in non-fatal
myocardial infarction, non-fatal stroke, vascular
death, and total mortality (fig 4).

Figure 6 subdivides this fourth large category of
high risk patients into 14 subcategories, comparing
their results with each other and with the first three
large categories (prior myocardial infarction, acute
myocardial infarction, prior stroke or transient
ischaemic attack). Patients in each of these three large
categories and 14 small subcategories were, for one
reason or another, at high risk of occlusive vascular
disease. Thus in view of the overall results for high risk
patients (odds reduction27% (SD 2%)) someprotection
might be expected from antiplatelet therapy for each
subcategory. But if there were a real benefit that was of
roughly similar size in each subcategory, then what was
likely to be observed was significant benefit in a few,
non-significant benefit in most, and no particularly
striking evidence of heterogeneity around the overall
odds reduction of about a quarter (indicated by the
vertical broken line in figure 6).

This is exactly what is shown in figure 6. Although
almost all of the subcategory results appear to favour
treatment, the reductions are conventionally significant
at 2P<001 (as indicated by the 99% confidence
intervals not crossing the solid vertical line) only for
patients with unstable angina (182 v 285 events;
2P<0 00001), for those who had undergone per-
cutaneous transluminal coronary angioplasty (32 v 61
events; 2P=0-002), and for those who had undergone
heart valve surgery (46 v 79 events; 2P< 0 01) and not
for the other 11 subcategories. But there was no
significant evidence of heterogeneity between the
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2 5/194 8/195 -1 .0

10 2/256 6/269 -1 8
7 34/687 30/678 0-9

9 14/836 23/832 -5.0

142 4183/36 536 5400/36 711 -568-8'
(11.4%) (14.7%)

Odds ratio and
confidence Interval

(Antiplatelet: Control)

561-6

510-3 a
386-5

1-1 I

89-7

38-0

-U5-

18-2 *-;

18

Test for heterogoneity: X2 6= 18-9; P>0-1; NS

tCrude, unadjusted control total 4706/32 278

% odds
reduction

(SD)

25% (4)

29% (4)

22% (4)

U1-

14-6

43-5

5-4

27-3

63-6

27-3

1.9

1.9

12-1

7.9

10-9 0 27%

0 0-5 1-0 1-5 2-0

l(2)

Antlplatelet Antiplatelet
therapy therapy
better worse

Treatment effect 2P<0*00001

FIG 6-Proportional effects of antiplatelet therapy on vascular events in 142 trials in high risk patients subdivided by type of tnial. Symbols and
conventions as in figures 1 and 2. CABG=Coronary artery bypass grafting. PTCA =Percutaneous transluminal coronary angioplasty. CAD-
Coronary artery disease

results in figure 6, and the most appropriate conclusion
may well be that antiplatelet therapy is likely to be
protective for any high risk patients with clinically
evident occlusive vascular disease, unless there is some
special contraindication (see discussion, which includes
those major trials that became available only after
March 1990).

Subdivision by other characteristics in high risk patients
In those trials in high risk patients where data for

each subject were available, treatment produced similar
proportional reductions in middle age and old age, in
men and women, in hypertensive and normotensive
patients, and in diabetic and non-diabetic patients
(fig 7). None of these characteristics are therefore
contraindications to antiplatelet therapy for patients
who have occlusive vascular disease. In particular,
women seem to derive about as much benefit as

men, and elderly patients seem in the short term
to derive even more benefit than middle aged patients
might do (although, as middle aged patients have
a long life expectancy, their long term benefit may
be greater).

COMPARISONS OF DIFFERENT ANTIPLATELET REGIMENS

Direct comparisons between different regimens
Any real differences between two antiplatelet

regimens are likely to be smaller than the differences
between antiplatelet and no antiplatelet treatment.
Hence tens of thousands of patients may need to be
randomised directly between different antiplatelet
regimens to ensure (by large numbers) small enough
random errors and to avoid (by direct randomisation)
important biases. Unfortunately, the numbers so far
randomised between one antiplatelet regimen and
another have been much smaller than this.

Figure 8 gives the four comparisons, where, in
aggregate, at least 1000 patients were randomised,
though the largest included only a few thousand
patients. There was no significant difference between
the protective effects of higher aspirin doses (500-1500
mg daily) and of medium aspirin doses (75-325 mg
daily), but these direct randomised comparisons
were based on only 396 vascular events in three trials.
So, although these comparisons of different aspirin
doses do not show any need for more than 300 or

325 mg daily (and a dose much higher than this would
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FIG 8-Direct comparisons of
proportional effects on vascular
events ofdifferent antiplatelet
regimens in trials in over 1000
high risk patients. Symbols and
conventions as infigures 1 and 2
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FIG 9-Indirect comparisons of
proportional effects on vascular
events ofdifferent antiplatelet
regimens in 142 trials in high risk
patients. Symbols and
conventions as infigures 1 and 2.
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durations of antiplatelet treatment. Some inform-ation
may be gained by determining whether in trials where
treatment was prolonged the absolute benefits of
treatment continued to grow with time. But such
comparisons would eventually become somewhat
biased against an effective treatment (see discussion).
Hence whatever further divergence there may be
between treatment and control in later years tends to
underestimate the benefits that would be seen in
an appropriately randomised comparison between
stopping and continuing treatment.
For the trials of more than one year of antiplatelet

therapy among patients with prior myocardial in-
farction, stroke, or transient ischaemic attack in which
information was available on the times of each in-
dividual event, figure 10 shows the apparent effects of
treatment in each separate year. The largest amounts of
data, and the largest benefit, were seen in the first year,
but the further benefit just during year 2 was highly
significant (the odds reduction during that year alone
was 24% (SD 5%); 2P< 0 000 1), and even after year 2
there appeared to be some additional benefit (if non-
significant). These year by year risk reductions are

plotted17 in figure 11, which shows that the absolute
benefit among such high-risk patients was already
substantial by the end of the first year, that it grew
significantly larger by the end of year 3, and that there
was no evidence that treatment stopped being pro-
tective. Figure 11 also shows substantial benefits at the
end of only one month of treatment in patients with
acute myocardial infarction (2P<0'00001) and at the
end of six months of treatment in patients with
unstable angina (2P<0'00001), but in primary pre-
vention the absolute annual benefit even after five years

was still small and not conventionally significant (2P.
0'08).

Discussion
BENEFIT IN AWIDE RANGE OF PATIENTS AT HIGH RISK OF

OCCLUSIVE VASCULAR DISEASE

These results strongly reinforce and extend the
results of the first cycle of the Antiplatelet Trialists'
Collaboration.' Antiplatelet therapy has been shown to
reduce the risk of "vascular events" (non-fatal myo-
cardial infarction, non-fatal stroke, or vascular death)
by about one quarter, not just among patients with
unstable angina, acute myocardial infarction, or a past
history of myocardial infarction, stroke, or transient
ischaemic attack but also in the large category of other
patients at increased risk of occlusive vascular disease
(that is, patients having coronary vascular procedures
and patients with stable angina, valvular heart disease,
atrial fibrillation, or peripheral vascular disease).
Vascular mortality and all cause mortality were also
significantly reduced by antiplatelet therapy in these
high risk patients, and compared with these benefits
the absolute risk offatal and major non-fatal bleeds was
small.41A
Because these proportional risk reductions were

statistically reliable and appeared approximately
homogeneous over the wide range of settings studied in
these trials, protective effects of antiplatelet therapy
against occlusive vascular disease should be expected
for a range of high risk patients that is even wider than
just those categories in which this overview provides
direct evidence of benefit. This important conclusion
depends partly on the definiteness and consistency of
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FIG 10-Proportional effects on vascular events in trials among patients with prior myocardial infarction, stroke, or transient ischaemic attack
showing additional benefits during different time periods of antiplatelet therapy. (Twenty one trials with more than one year of treatment and
separate information on each patient.) Symbols and conventions as in figures I and 2. In the three primary prevention trials, comparable stratified
observed minus expected and variance statistics were -12-5 and 51-3 (year I); -7-2 and 56-1 (year 2); -3-5 and 50-3 (year 3); -12-2 and 51-4
(year 4); and 0-3 and 70-4 (yearS)

the evidence of benefit in all categories of high risk
patients that have been studied extensively (fig 2) and
partly on the common sense notion that if antiplatelet
therapy averts a certain proportion of occlusive vascular
events in one category of patients, then although the
proportion averted in another category may not be
identical it is unlikely to be vastly different-and, in
particular, is extremely unlikely to be zero. (The
mathematical theory of James-Stein estimators9 pro-
vides formal statistical support for this emphasis on the
overall results.) It would therefore be inappropriate to
draw conclusions about each small subcategory that are
based only on the results from that subcategory.
Compare, for example, the apparently contrasting

effects in figure 6 of antiplatelet therapy on vascular
events in the trials among patients with coronary artery
disease who had undergone percutaneous transluminal
coronary angioplasty (32/663 v 61/669, an apparent
halving of risk that was highly significantly different
from zero) and among those who had undergone
coronary artery bypass grafting (124/2529 v 127/2546,
showing no apparent difference from zero). It is not
reasonable to suppose that antiplatelet therapy halves
vascular events during the months after angioplasty
but has no effect on them in the months after bypass
surgery, especially as we know (part II5) that some
months of antiplatelet therapy after bypass surgery
produces a massively significant reduction in the
likelihood (measured angiographically) of the bypass
becoming occluded.

Consequently, even though this overview of exist-
ing data does not provide direct evidence of benefit
among certain categories of patient at high risk of
occlusive vascular disease that have not been extensively
studied, it provides indirect evidence that the net
effects would be beneficial, unless there is some
particular reason to expect serious side effects. It is
possible to extrapolate too far and so reach mistaken
conclusions that lead to inappropriate treatment, but it
is also possible that taking too formal a view of the
existing evidence and not extrapolating far enough may
lead to inappropriately restrictive treatment policies
that deny antiplatelet therapy to many patients who

would benefit. Thus the information from trials in this
overview may provide useful guidance in the treatment
of a far wider range of high risk patients than just those
studied, although the further the extrapolation the
more desirable it might be to have direct evidence.

In particular, directly randomised evidence will
certainly be needed in those conditions (such as acute
stroke) where there are special risks of bleeding with
antiplatelet therapy that might outweigh the reduction
in occlusive disease (and for acute stroke this is
currently being sought in the international stroke
trial425). In other circumstances, however, it would be
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Years to first VASCULAR EVENT

FIG 1 1-Years to first vascular event after randomisation (stroke,
myocardial infarction, or vascular death) in the 32 tials ofantiplatelet
therapy with separate information on each patient
(Adaptation of standard life table method permitting unbiased com-
bination of infortnation from heterogeneous trials'7 was used to plot
year by year results from figure 0 for high risk patients with previous
myocardial infarction, stroke, or transient ischaemic attack and for
primary prevention among low risk subjects. Median treatment
duration was used to plot overall results from figure 6for trials in acute
myocardial infarction (one month) and in unstable angina (six
months))
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reasonable to infer that, provided there was no definite
contraindication, antiplatelet therapy would probably
be of net benefit for all categories of patients who are
currently at high risk of occlusive vascular disease.
Support for this conclusion is provided by studies
reported after March 1990. For example, this overview
included only about 600 patients with stable angina
and did not on its own show clearly for such patients
that antiplatelet therapy reduced the risk of vascular
events. But after adding the recently reported results
for vascular events from the SAPAT study in stable
angina279 (111/1009 aspirin v 159/1026 placebo;
appendix 1) and the United States Physicians' health
study'26 of patients who had stable angina at entry (24/
178 aspirin v 25/155 placebo) there was a highly
significant 33% (SD 9%) benefit (2P< 0-0005) among
the new total of3000 patients with stable angina, which
was similar to the benefit in other high risk patient
categories.

In contrast, for people whose absolute rates of
ischaemic events are low (for example, "primary
prevention" among apparently healthy people) or for
people who are at particularly high risk of a major
haemorrhagic event (for example, those with a recent
history of possible cerebral haemorrhage) even a small
increase in serious haemorrhagic events might out-
weigh the expected decrease in ischaemic events. For
example, in the low risk primary prevention studies
conducted so far, the non-significant reduction in
vascular events (2P=0 09; fig 3) combines a definite re-
duction in non-fatal myocardial infarction (29% (SD
8%) decrease; 2P< 0 0005), a possible increase in non-
fatal stroke (21% (SD 13%) increase; NS), and no
apparent effect on vascular mortality (2% (SD 10%)
reduction). Because ofthis uncertainty and because the
numbers to whom this could be relevant are so large,
more directly randomised evidence is needed on
whether long term prophylactic antiplatelet therapy
produces any worthwhile net benefit in "primary"
prevention, both among subjects with raised levels of
coronary risk factors (hypercholesterolaemia, hyper-
tension, renal disease, etc) and among those without.
Both are being sought (for example, in the thrombosis
prevention trial,'09 the planned British Hypertension
Society study, and the United States Women's Health
study Q7).

BENEFIT IRRESPECTIVE OF AGE, SEX, BLOOD PRESSURE,
AND DLABETES

In those studies of high risk subjects in which
individual patient data were obtained, separate analyses
were planned among older (aged 65 or over) and
younger patients, among women and men, among
hypertensive (diastolic blood pressure 90 mm Hg or
over) and "normotensive" patients, and among dia-
betic and non-diabetic patients. In each case antiplatelet
therapy for high risk patients appeared to reduce the
odds of vascular events by a roughly similar proportion
(fig 7). Thus the notion that women might not benefit
from antiplatelet therapy (which arose from data
dependent subgroup analyses of a few trials57-59) is
contradicted by these much more reliable, prospec-
tively planned overview analyses. Older patients,
patients with hypertension, and diabetics tend to be at
higher than average risk of vascular events, and if the
proportional benefit is similar, then the absolute
benefits of antiplatelet therapy may be greater than
average among them (fig 7), certainly in the first few
years of treatment. (Additional evidence among
diabetic patients has recently been provided by the
large ETDRS trial of five years of aspirin282; no special
hazards of antiplatelet therapy for diabetics were
seen'U3 and vascular events appeared to be reduced,
though not significantly (350/1856 v 379/1855 (NS);
appendix 1).)

LACK OF EVIDENCE OF DIFFERENCES BETWEEN
DIFFERENTANTIPLATELET REGIMENS
Most of the trials tested aspirin, although a sub-

stantial minority tested other drugs. Two main
questions may therefore be addressed. Firstly, if
aspirin is to be used as the only drug, which range of
doses seems most promising? Secondly, is some other
antiplatelet drug or combination of drugs better than
aspirin alone?

Aspiin pharmacology
Within a few days of beginning treatment with at

least 75 mg aspirin daily the enzyme cyclo-oxygenase is
virtually completely inhibited, both in platelets (pro-
ducing an antithrombotic effect) and in arterial walls
(which may possibly produce some impairment of the
antithrombotic effect by reducing prostacyclin pro-
duction in the vascular endothelium, although the
relevance of this is disputed)."4231 It is not known
whether doses somewhat lower than this have a greater
or lesser therapeutic effect. At 75 mg or more daily,
however, across the 20-fold range of doses up to 1500
mg/day that have been studied widely in the trials in
this overview, the pharmacological evidence on cyclo-
oxygenase gives no reason to expect any material
difference either on platelets or on vessel walls between
different daily doses. Nevertheless, to achieve virtually
complete inhibition immediately, aspirin treatment in
emergency situations such as acute myocardial in-
farction, unstable angina, or crescendo transient
ischaemic attack should perhaps begin for the first few
days with a daily dose of at least 160 mg (as in the ISIS-
2 trial43) or even about 300 mg.432

Aspirin regimens
The randomised evidence now available for com-

paring the effects of different antiplatelet regimens on
the incidence of vascular events includes not only the
trials in figures 8 and 9 but also five, more recent, major
trials of aspirin (SALT,277 SAPAT,279 ETDRS,28'
Dutch TIA,2"4 and EAFT293), the results of which are
given in appendices 1 and 2. These increase from 3000
to 6000 the total number in figure 9 ofhigh risk patients
in trials of less than 160 mg aspirin daily. A total of
5000 of these patients were in trials of exactly 75 mg/
day, and among them there was a very definite
reduction in vascular events (351/2495 v 470/2517;
odds reduction 29% (SD 7%) (2P< 0-000 1)). Thus as
well as the clear evidence in figure 9 that doses of 160-
325 mg aspirin daily are effective (odds reduction 28%
(SD 3%)), there is now strong evidence that doses of
75-160 mg/day are similarly effective. There is as yet,
however, no statistically reliable trial evidence about
the main effects of much lower doses. Indeed, in the
only major trial that directly compares these lower
doses with higher doses2&" the results for vascular
events were compatible with a difference of 10-15% in
either direction (appendix 2).
With respect to much higher doses, figures 8 and 9

suggest that doses of about 1000 mg/day (that is, at
least 10 times more than is needed to inhibit cyclo-
oxygenase dependent platelet aggregation), which
were widely studied in the earlier trials, are no more
effective than the "medium" doses of 75-325 mg/day
that have now been more widely studied. It has been
suggested that only for patients with a prior stroke or
transient ischaemic attack433 doses as high as 1000 mg/
day may be preferable, although the trials provide little
evidence for this. Even if attention were restricted just
to patients with such cerebrovascular disease (includ-
ing those in the recently reported SALT trial of
75 mg aspirin daily; appendix 1) there would be no
significant difference between the protective effects of
medium and of high doses of aspirin. However, the
amount of evidence just on cerebrovascular patients in

BMJ VOLUME 308 8JANuARY 1994 95



aspirin trials is too limited for further subdivision of it
into different aspirin regimens to be reliably informa-
tive. More important, in the unrestricted analyses in
figures 2, 4, and 7 (and 9) there is approximate
homogeneity of the effects of antiplatelet therapy,
indicating that evidence from different types ofpatients
can and should be combined. Hence it is neither
necessary nor appropriate to review the evidence
on aspirin dosage from cerebrovascular patients
independently ofthat from other high risk patients.

Other antiplatelet regimens
After aspirin alone, the three most widely studied

antiplatelet regimens in these trials were aspirin plus
dipyridamole in combination, sulphinpyrazone, and
ticlopidine. Significant reductions in vascular events
were seen with each of these. But neither the directly
randomised comparisons of them against aspirin alone
(fig 8) nor the indirect comparisons between the trials
of them versus control and the trials of aspirin versus
control (fig 9) provided clear evidence of any greater or
lesser effects with regimens based on these other drugs
than with regimens based on aspirin alone.

Implications
Medium dose aspirin (75-325 mg/day) is now the

most widely tested antiplatelet regimen and hence has
the most extensive evidence of benefit among high risk
patients. No other drug regimen in these trials has been
shown to be significantly more effective than aspirin
alone (figs 8, 9), and the protective effects of aspirin
seem to be at least as great with medium doses as with
higher and hence more gastrotoxic4m doses (figs 8, 9).
At present, therefore, on grounds of convenience and
proved efficacy a medium dose aspirin regimen might
be a reasonable first choice for patients who need
routine antiplatelet therapy, except for the small
minority with a clear contraindication to aspirin (for
example, definite allergy or severe gastric symptoms
even with medium dose enteric coated formulations).
For these, some other antiplatelet drug (for example,
ticlopidine) might be more appropriate.
The lack of any statistically significant differences

between various antiplatelet regimens does not
necessarily mean that those regimens are exactly
equivalent. For example, although the direct com-
parisons of aspirin plus dipyridamole versus aspirin
alone indicated that dipyridamole produces no worth-
while additional reduction in vascular events (316/2661
with aspirin plus dipyridamole v 312/2656 with aspirin
alone; fig 8), it does not prove this. Similarly, although
the direct comparisons of ticlopidine versus aspirin are
non-significantly favourable to ticlopidine, the results
are consistent with ticlopidine being either a little
better or a little worse than aspirin. But figures 8 and 9
suggest that if there are real differences between one
antiplatelet regimen and another in their effects on
vascular events, then these differences are unlikely to
be large. If, therefore, antiplatelet regimens are to be
shown to differ from each other then direct randomised
comparisons may be needed that are (in aggregate) of
sufficient size, with a total of a few thousand vascular
events, to detect the sort of moderate additional effects
(perhaps involving odds reductions of only about 10%
or, at most, 20%) that could realistically be hoped for in
comparisons of other antiplatelet treatments against
75-325 mg aspirin daily.

OPTIMALDURATION OF ANTIPIATELETTREATMENT

It is difficult to determine directly from the trials
how long antiplatelet therapy should be continued, as
there are as yet no large directly randomised com-
parisons of different durations of treatment. For those
trials among patients with a history of myocardial
infarction, stroke, or transient ischaemic attack that

provided individual patient data, information was
available on events occurring during the first, second,
and subsequent years of the scheduled treatment
period. There was an apparent pattern (figs 10, 11), ofa
greater effect during the earlier years which superficially
suggested that the additional effects of antiplatelet
therapy become smaller as treatment is continued.
There are, however, difficulties in interpreting such
patterns.

Firstly, as time goes by, non-compliance with
allocated treatment (that is, stopping antiplatelet
therapy in the treatment group and starting it in the
control group, perhaps when non-fatal events occur)
tends to increase so that any underestimation of the
effects of actually using treatment provided by these
"intention to treat" analyses tends to be more serious
during later years (see below). Secondly, patients
remaining at risk of a first event in the treatment group
include some who would, in the absence of treatment,
already have suffered a vascular event, biasing the
comparisons in later years. In the absence of evidence
to the contrary from some extensive direct randomised
comparisons of different durations of antiplatelet
therapy, therefore, it may be prudent to consider
indefinite continuation of antiplatelet therapy in
patients who remain at high risk of occlusive vascular
events, unless some clear contraindication develops.

SIZE OF REDUCTIONS IN RISK PRODUCED BY THERAPY

Figure 11 illustrates the results ofthe intention to treat
analyses that have, to avoid bias, been used through-
out this overview. But because there is likely to be
some non-compliance in both treatment and control
groups in large trials, these analyses slightly under-
estimate the size of the effect produced by actually
taking antiplatelet treatment. This is true for non-fatal
events (such as the first non-fatal myocardial infarction
or non-fatal stroke during the trial) that are typically of
sudden onset, but it may be even more true for vascular
death, as death may be preceded by some illness that
results in deviations from the allocated trial treatment.
Indeed, in some studies the occurrence of a non-fatal
vascular event was to be a reason for stopping trial
medication. Conversely, control patients thought to be
at some particular risk of death, perhaps because they
have suffered a non-fatal vascular event, may start
taking antiplatelet treatment. In the main trials of
prolonged antiplatelet therapy among patients with a
history of prior myocardial infarction, stroke, or
transient ischaemic attack the average compliance one
year after randomisation appeared to have been no
more than 80% (and in the months just before a
vascular death it may well have been even less).' Hence
the proportional reductions of about 15% in vascular
death and 30% in non-fatal vascular events observed in
these trials may reflect proportional reductions of
about 20% and 35% respectively with actual use of
antiplatelet therapy.
From a medical viewpoint what chiefly matters is not

the proportional reduction in risk but the absolute
reduction in risk. The results of the overview suggest
that, at least among patients at particular risk of
occlusive vascular disease (but possibly not in primary
prevention among healthy subjects), the proportional
risk reductions may be roughly similar in different
categories of patients. Consequently, in estimating the
absolute reduction in risk likely to be produced by
antiplatelet therapy what matters most may not be
whether the proportional reduction in vascular death is
15% or 20% but whether the absolute risk is "high" or
"low." In patients at particularly high risk of vascular
events the benefits of the actual use of antiplatelet
therapy are large. For example, among 1000 patients
with acute myocardial infarction about 40 vascular
events would typically be prevented during the first

BMJ VOLUME 308 8 JANUARY 199496



month and about a further 40 would be prevented in
the next couple of years. And similar sized benefits are

likely to be seen with prolonged antiplatelet therapy
after stroke or transient ischaemic attack.
Even in a patient population at intermediate risk

(such as patients with a history of stable angina, other
cardiac disease, atrial fibrillation, or peripheral vascular
disease), with "only" about a 5% risk of vascular death
and an additional 5% risk of a non-fatal vascular event
during two years of treatment, antiplatelet therapy
would be expected to prevent about 10 deaths and 20
non-fatal events for every 1000 such patients treated.
These benefits, which are now extraordinarily definitely
established, compare very favourably to those of other
treatments that are currently in wide use. Hence unless
some specific contraindication exists, antiplatelet
therapy should be considered routinely for all patients
whose medical history implies a significant risk of
occlusive vascular disease over the next few months or

years.
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Clinical implications

* Antiplatelet therapy protects a wider range of
patients at high risk of occlusive vascular disease
than is currently treated routinely: it should be
considered for almost all with suspected acute
myocardial infarction, unstable angina, or a
history of myocardial infarction, angina, stroke,
transient ischaemic attack, arterial bypass
surgery, or angioplasty
* There is, as yet, no clear evidence that
antiplatelet therapy is indicated for routine use
in "primary prevention" subjects at low risk of
occlusive vascular events
* Medium dose aspirin (75-325 mg/day) is the
most widely tested antiplatelet regimen, and no
other regimen appeared significantly more
effective at preventing myocardial infarction,
stroke, or death
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Appendix 1
INDIVIDUAL RESULTS OF UNCONFOUNDED RANDOMISED COMPARISONS OF PROLONGED ANTIPLATELET THERAPY (SCHEDULED DURATION ONE MONTH
OR MORE) WITH CONTROL (A V C)

Non-fatal
No of myocardial Non-fatal Vascular death Vascular Pulmonary Non-vascular Non-fatal Lost to
patients infarction stroke or not known events embolism death major bleed foilow up

Reference Data Months
Trial namet No provided# RegimenS scheduled A CGl A C A C A C A C A C A C A C A C

Cardiff-I 18, 19
Cardiff-IH 20, 21
PARIS-I 22, 23
PARIS-II 24
AMIS 25, 26
CDP-A 27-29
GAMIS 30-32
ART 33-36
ARIS 37
Micristin 38, 39
Rome 40

Gent AMI 41
ISIS pilot 42
ISIS-2 43
French 44
Dutch-sulphinpyrazone 45
Dutch-aspirin 46-48
Huddinge 49
Jones 50
Knusden-A 51
{Cardiff-2} 249
{Johannessen} 250
{Wilcox} 251
{Den Ottolander} 252
{GRAND} 253
{Frankfurt} 254

AITIA 52-54
Reuther 55, 56
Canadian cooperative# 57-59
Toulouse-TIA 60, 61
AICLA 62, 63
Danish cooperative 64
Britton 65
Danish low dose 66
ESPS-1 67, 68
UK-TIA 69, 70
Stoke 71, 72
Memphis 73
Blakely-stroke 74
CATS 75, 76
Gent-stroke 77
Ross Russell 78
Binningham-B 79
Charing Cross 80
{Toulouse-II} 255
{McKenna-III} 256
[SALM 277

Tokyo 81
{Ciuffetti} 257

{Toronto} 258
{Bologna} 259
{McCollum} 260

VA pilot 82
VA main 83
Canadian 84
RISC 85-87
ALDUSA pilot 88
STAIf 89, 90
Prandoni 91
{Th6roux} 261
{Florida UA} 262

McEnany 92
Brooks 93, 94
Mayo-A 95-97
Liege-I 98-100
Litge-Il 101, 102
Pantely 103
Wadsworth 104
Lorenz 105, 106
VA cooperative CABG 107, 108
Brussels 109
GESIC 110
Basle 111
Leeds-B 112
Czech 113
Thaulow 114
Guiteras 115
Sydney 116
Des Moines 117
Zurich 118
Knudsen-B 119
Romeo 120
Cade 121
Green 122
{Baur} 263
{Kohn} 264
{Toronto dipyridamole-I} 265
{Toronto dipyridamole-Il} 266

TACT 123
Toronto 124
White 125, 126
Finci 127

Atlanta 128
Becker 129
Mayo-B 130
Berglund 131, 132
Mexican 133

AS- A300
ASBD A900
ASBD A972, A+Dip
ASBD A990+Dip
ASBD A1000
ASBD A972
AS-D A1500
ASBD Sp
ASBD Sp

A1500
Dip

Dip
AS-D A325/48 h
AS-D A160

Flurbiprofen
Sp

AS- A100
A167
Dazoxiben
Ticlopidine
A300 (once only)
A150+Dip
Sp
A1500+RA233
GR32191B
A1320, A+Dip

AS- A1300
AS-D A1500
ASBD A1300, Sp, A+Sp
AS- A900, A+Dip
ASBD A990, A+Dip
ASBD A1000
AS-D A1S500
ASBD A50-100 (average 54)
ASBD A975+Dip
ASBD A300, A1200

Dip
Sp

AS- Sp
Ticlopidine

AS- Suloctidil
Ticlopidine
Sp
Sp
A990+Dip
Ticlopidine
A75

Ticlopidine
Ticlopidine

A990s+Dip
Ticlopidine
Indobufen

ASBD A324
ASBD A324
ASBD A1300, Sp, A+Sp

A75
A325, A40

ASBD Ticlopidine
ASBD A50+Dip

A650
Ticlopidine

A1200
A990+Dip
A975+Dip
Ticlopidine
Ticlopidine
A975s+Dip
A975, A+Dip
AIOO
A325, A975, Sp, A975+Dip
A200+Dip
A150, A+Dip
A50+Dip
A990+Dip
AlOOO+Dip
AIOOO+Dip
A150+Dip
A324
A20+Dip
Ticlopidine
Ticlopidine
Ticlopidine
Sp
A600
Sp
Tidopidine
Dip
A975+Dip, Dip

Ticlopidine
A990+Dip
A650+Dip, ticlopidine
Sulotroban

Dip
Dip
A975+Dip
Ticlopidine
Dip

13
12
41
23
38
22
17
20
30
24
72

6
1

1

<1
<1
<1
1

24
34
34
36
33
24
23
23
50
25
48
38
28
25

4
18
<1
<1
32

<
<1

<1
<1
34

3

34

20
14
12
5
12
<1
<1

18
12
12
3

12
6
12
4

12
12

18

9
6
12
32

12
<1

<1

<1

3

6

3

6

1

<12

21

<1
<1

6

54
12

3

Pnior myocardial infarction
615 624 10 15 -
847 878 31 64
1620 406x411 103 34 14 3
1563 1565 64 104 18 30
2267 2257 140 173 29 49
758 771 27 32 7 9
317 309 1 1 15 0 0
813 816 33 38 4 10
365 362 14 26 1 4
672 668 22 35 9 15
40 40 5 7 - -

Acute myocardial infarction
60 60 2 4 1 0

313 306 7 9 1 2
8587 8600 74 161 29 52
234 230 7 23 - -

50 50 0 0 0 0
50 50 2 6 1 0
10 10 0 0 0 0
60 60 - - - -

24 19 0 0 0 0
1249 1281 - - - -

11 9 0 0 0 0
49 49 - - - -
14 14 0 0 0 0
63 64 0 2 0 0
25 14x2 0 0 0 0

Prior stroke/ransient ischaemic attack
162 157 4 2 12 20
30 30 0 0 2 2
446 139x3 16 0 58 15
284 156x2 0 2 5 7
400 204X2 4 9 32 25
101 102 2 8 14 12
253 252 1 1 10 22 18
150 151 0 2 8 12
1250 1250 21 35 83 128
1621 814x2 39 32 126 83
85 84 - - 12 1 1
73 75 - - 10 6
143 147 0 1 3 2
531 541 9 15 64 85
222 225 3 4 23 22
11 11 0 0 0 0
50 50 0 0 0 2
25 30 - - 5 5
40 40 - - - -

27 26 0 0 2 0
676 684 36 40 77 102

Acute stroke
15 14 - - 2 1
15 15 0 0 0 0

Carotid endarterectomy
10 12 0 0 0 2
14 17 0 0 0 0
20 20 - - - -

Unstable angina
26 24 0 1 0 0

661 677 27 49 3 2
416 139o3 24 7 4 0
474 471 36 69 1 0
56 28x2 5 0 1 0

314 338 15 30 0 2
44 44 5 11 0 0

243 236 6 12 0 0
12 12 2 2 0 0

Post-coronary artery bypass grafing
71 77 0 2 0 0
160 160 - - - -

202 205 - - - -

75 75 0 0 0 1
88 87 1 3 0 2
18 30 0 0 0 0
96 51x2 - - 1 1
29 31 0 1 0 1
619 153x4 40 1 1 5 3
24 25 1 2 0 1
741 371x2 - - - -

62 63 0 1 - -

61 64 0 0 0 0
47 46 0 2 0 0
34 35 0 2 0 0
72 68 0 0 0 0
68 69 - - - -

60 54 - - 0 1
50 50 4 7 0 0
9 10 - - - -

20 20 - - - -

22 22 - - - -

12 15 - - - -

130 125 8 3 0 0
21 12x2 - - - -

20 20 1 0 - -

40 18x2 - - - -

Post-percutaneous transluminal coronary angioplasty
177 173 5 10 1 1
187 189 7 25 0 0
245 127x2 14 10 0 1
54 53 2 0 0 0

Stable angina/coronary artery disease
30 30 3 4 1 0
14 13 0 0 0 0

185 185 10 22 0 4
21 17 0 0 0 0
20 20 - - - -

47 61 57 76 1
98 122 129 186 1
147 45 262 82 1
98 105 179 235 3

214 199 379 411 0
43 61 76 102 1
22 30 33 45 -
65 82 102 130 0
25 25 40 55 0
34 56 65 106 6
4 12 9 19 0

8 3 11 7 2
25 35 33 46

815 1026 915 1236 1
2 3 9 26 0
2 4 2 4 0
9 12 12 18 0
0 0 0 0 0
10 11 10 11 0
0 0 0 0 0

159 172 159 172 0
0 0 0 0 0
5 1 5 1 0
3 3 3 3 2
3 5 3 7 0
1 1 1 1 0

10 13 26 35
0 3 2 5 -
29 15 100 30 0
18 7 23 16
25 12 61 46 0
8 8 23 27 -
28 29 59 55
13 7 21 21
79 105 183 263 5
180 86 342 193 0
11 9 23 20 0
9 16 19 22 0
30 39 33 42 0
35 43 108 143 2
21 31 47 57 -
0 0 0 0 0
1 2 1 4 0
0 2 5 7 0
7 5 7 5 1
0 2 2 2 0
50 51 163 193

0 2 2 3 0
0 0 0 0 0

0 0 0 2 0
0 1 0 1 0

15
28
9

1
8

0
0

0

0

22

22

24
13
16

1

0

4

0

2
0
3
4
6

1

0

3

22
2

1
1

l 3

0 0

0 0

1 0
0 0
0 0

1
0
2
0

11

0
0

1
1

0
0
12
0

13
45
54
46
7

23
6
6
2

8
5
0
3
0
3
2

67
2
220
1
0
1
5

0
4

0

9

7
7
16
2

21

4 0
75 0
20 0
85 0
1 0

48 0
11 0
14
2 0

5 2
4 0
6 0
2 3
6 1
0 0
2 0
4 0
16 5
3 0
5 5
1 0
1 0
3 0
3 1
3 0

I -
7 0

0 0

3 0
0 0
0 0

11 1
25 0
12 0
1 0

4 0
o 1
38 0
0 0

0

00

0
0
0

0
0
8
0

0

0

0
0
1
0
1
0
0
0
0
2
0

0

0

0

0

0

0
0
0
0

0

0
0
0
2

0
0

0

2

0
0
0
0
0
0
0

0

0

0
0
1
2
1
0
1
3
0
l
0
0
0
0
1

0

0

0
0
0

0
0
0
1

0
0
0
0

2 4 - - 3 2
5 5 0 0

26 7 0 0
13 9 6 2
32 20 5 4
2 4 0 0
5 2 112 103
9 7 0 0
4 2 0 0 3 2
15 15 2 2 1 1 13
0 0 - - 0 0

1 0 2 2
0 0 1 1 47 61
2 7 24 18 250 251
0 0 1 1 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1 0 0 0 0

0 0
0 0 0 0 0 0
0 0 - - 422 403
0 0 0 0 0 0
0 0 - - 0 0
- - 0 0 0 0
0 0 0 0 1 0
0 0 0 0 0 0

0 3 3 0 59 51
0 0 0 1 0 0
12 2 - - 16 4
11 5 - - 15 15
11 6 0 0 0 0
3 2 0 0 0 0
6 8 3 0 2 2
1 3 - - 46 44

28 50 - - 12 8
41 36 9 0 5 4
2 0 - - 15 12
0 0 - 0 0
16 13 - - 12 12
31 22 - - 3 1
16 17 0 0 0 3
0 0 0 0 0 0
0 0 1 0 9 1
0 0 0 0
0 0 0 0
0 0 0 0 0 0

1 1 18 10 6 0 0

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0

0 0

0 0 0 0 0 0
0 0 0 0 0 4
3 0 1 0 3 1
2 2 0 0 0 0
0 0 - - 0 0
0 0 - 74 87
1 0 - 0 0
0 0 4 2 0 0
0 0 0 0 0 0

0 0 0 0 0 0
0 0 3 1 0 0
- - 0 1 0 0
0 0 0 0 0 1
0 2 0 0 0 0
0 0 0 0 3 2
0 0 - - 0 0
0 0 0 0 0 0
4 3 30 2 44 8
0 0 - - 4 5
0 0 16 5 0 0
0 0 0 0 0 0
0 0 1 1 0 0
0 0 0 0 0 0
0 0 2 0 0 0
0 2 0 0 7 4
- - 1 0 0 0

0 0
0 0 12 2 0 0
- - 1 0 0 0
0 0 0 0
- - - - 0 0

0 0
0 0 0 0 0 0
0 0 1 0 0 0
0 0 0 0

0 0

0 0 0 0 0 0
0 0 0 0 6 4
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0

Continued on next page
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Appendix 1 (continued)

Non-fatal
No of m rdial Non-fatal Vascular death Vacular Pulmonary Non-vascar Non-fatal Lost to
patients infction stroke or not known events embolhm death major bleed fonow up

Reference Data Months
Trialnamet No provided* RegimeS sdceduled A Cl A C A C A C A C A C A C A C A C

Dip
A975+Dip
Dazoxibn, A250
A75

A325
A75
A300

Sp

Dip
A500
AI00O
Dip
Dip
Dip
Dip

A975+Dip
A990, A+Dip
ridopidine
Tildopidine
Ticlopidine
Tildopidine
Tsclopidine
A990, A+Dip
Sulocid
Tsdopidine
Tidopidine
Tedopidine
Suloctidil
A1500
A1500
Teiusal
Ticlopidine
Ticlopidine
Ticlopidine
Ticlopidine
Suloctidil
Tidopidine
Indobufen
Ticlopidine
Tidopidine
Suloctidil
Picotamide

A975, A+Dip
A660+Dip
A990+Dip
A975+Dip
A1500
Sp
Sp
Tidopidine
A900+Dip
A1S00
A1500, A+Dip, Dip

A300+Dip, A990+Dip
Sulotkdil

Sp
A160
A500
Tildopidine
rildopidine
Tidopidine
riclopidine
Tsdopidine
Ticlopidine
Sp

Ticlopidine
Ticlopidine
Sp
A990, A+Dip
Tidopidine
Tidopidine
Tilopidine
Dip
UK38, 485
A650

A1500
A1S00
A600+Dip
Sp
A1200+Dip
Sp

Twlopidie
Tilopidine
A325
Taclopidine
A600

ASBD Sp
ASBD AO00
ASBD A325148 h

7
18
<1
50

30
12
27

48

12
24
24
12
27
12
I

48
24
67
12
6
6

24
60
6

1
21
2
2

24
24
6
12
2
6
I
9
6
6
3
2
6
18

12
30
12
24
12
6

36
6
12
<1
<1

6
12

6
5

3

3

3

2
12
32
36
32
48
12
36
4
60

18
8

2
2

36
6

<1

43
70
60

Stabk asgisacorear artey disa (cosrsed)
28 28 0 0 0 0
24 23 - - - -
12 6x2 - - - -

1009 1026 40 61 21 27
Ariafiklarion

552 568 8 8 16 36
336 336 - - 10 13
404 378 8 8 87 85

Rheausaic valwv dsease
78 76 0 0 2 10

Valv surgny
79 84 2 1 3 9
65 69 0 0 0 3
75 73 0 1 4 5
183 202 0 1 1 2
68 87 0 0 1 7
132 127 - - - -
25 25 - - - -

Intsermient claudiadon
110 121 10 8 2 7
160 80x2 2 0 0 3
346 341 45 42 18 19
33 32 0 1 0 0
83 86 0 0 0 3
100 103 0 1 1 1
57 57 0 0 0 0

200 lOOx2 4 3 2 0
18 22 0 1 0 0
93 100 0 0 0 0
76 75 1 0 0 1
30 lOx3 0 0 0 0
15 15 - - - -
92 84 2 2 1 0
42 40 1 0 0 1
50 50 - - - -
8 6 - - - -

15 Sx2
17 18 0 0 0 0
14 12 0 0 0 0
20 20 0 0 0 0
66 66 0 0 0 0
28 24 0 0 0 0
19 19 - - - -

10 10 - - - -
27 24 0 0 0 0

1150 1154 13 16 10 11
N-conry grafivW

32 17x2 0 0 1 0
286 263 14 6 14 16
33 32 0 0 0 0
50 50 - - - -

215 213 0 0 0 0
33 30 0 1 0 0
75 90 0 0 0 1
25 25 0 0 0 0
22 31 - - - -
148 150 0 0 0 0
300 100l 3 - - -

Per-
132 67x2 3 2 1 1
62 61 - - 0 0

Rena hasodieysis
30 32 - - - -
19 25 - - - -
47 45 0 0 0 0
50 57 0 0 0 0
24 26 0 0 0 0
13 12 0 0 0 0
8 10 0 0 0 0

21 21 0 0 0 0
36 33 - - - -
8 8 - - - -

Diar
20 8x2 0 1 0 0
38 40 0 0 0 1
30 31 1 1 1 1
318 157x2 21 5 - -
220 215 1 3 2 2
49 51 0 1 0 0
12 11 0 0 0 0
16 15 - - - -
18 18 - - - -

1856 1855 55 72 67 53
Deep veou thrembosis prepAD4axis

357 357 0 0 0 0
44 44 0 0 0 0
13 15 0 0 0 0
14 14 0 0 0 0
19 19 0 0 0 0
15 16 - - - -

M _celasous
109 115 0 0 2 0
195 194 0 0 0 0
37 33 0 0 2 8
48 41 0 0 0 0
31 31 0 0 0 0

Los risk (pimary preeJion)
142 150 - - - -

3429 1710x2 87 38 57 23
11037 11034 129 211 109 91

0 0 0 0 0 0

53 71 111 159 - -

25 35 49 79 0 0
23 21 33 34 2 1
29 34 124 127 - -

7 7 9 17 0 0

10 8 15 18 2 0
2 3 2 6 0 0
2 4 6 10 0 0
10 25 11 28 0 0
6 7 7 14 0 0
5 3 5 3 0 0

24 25 36 40 0 0
3 0 5 3 0 0

28 47 91 108 1 0
1 1 1 2 0 0
0 0 0 3 0 0
1 3 2 5 0 0
1 1 1 1 0 0
8 4 14 7 1 1
0 0 0 1 0 0
0 1 0 1 0 0
0 1 1 2 0 0
0 1 0 1 0 0
0 1 0 1 - -
2 4 5 6 1 0
3 1 4 2 0 1

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0
15 18 38 45 - -

2 0 3 0 0 0
25 39 53 61 0 4
4 0 4 0 0 0
2 2 2 2 0 0
0 0 0 0 0 0
2 0 2 1 0 0
1 2 1 3 0 1
0 0 0 0 0 0
0 2 0 2 0 0
1 3 1 3 1 4

1 1 5 4 0 0
0 0 0 0 0 0

1 3 1 3 0 0
1 1 1 1 0 0
0 0 0 0 0 0
0 1 0 1 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1 0 1 0 0

0 0 0 1 0 0
1 1 1 2 0 0
2 0 4 2 0 0
3 3 24 8 0 0
1 2 4 7 0 0
0 0 0 1 0 0
1 0 1 0 0 0

253 281 375 406 - -

0 3 0 3 0 3
5 5 5 5 5 5
0 0 0 0 0 0
0 1 0 1 0 0
0 0 0 0 0 1

1 1 3 1 0 1
1 0 1 0 0 0
3 5 5 13 0 0
0 0 0 0 0 0
0 0 0 0 0 0

43 41 43 41 - -
147 79 288 140 4 0
91 92 321 387 27 23

- Data not supplied.
tTnals namedwhinbhbce {} were those wth duramon leo thn one month (excuding hort trials of deep venous thrombois prophyltxs after surgery, reviewed inpart I). Trias named within square brck [1 were majortis (around 1000 patients
or more) for which result became available after March 1990 deadlne for overvew.
tFor trials with individual patient data oly: A-age, S-sex, B-blood presure, D-diabetes, --data not supplied.
SA-Aspirin (expeed with daily dosse in me. Dip-Dipyridamole. Sp-Sulphinpyeaxone.
rx2," "x3, 'x4 denote control groups counted twice, thrice, four times in adjusted totals to balance lager treatment groups.
INon-fatal event in ealy treatment diabetic retinopathy study defined as survival to scheduled end of study or death from another cause."
ttPatients lost to follow up included 60 v 56 withdrawals and 14 v 31 lost to mortality folow up after non-ftal myocardial infarcdon.
#Data not avaiable for 64 patients ruled inelible after rmndomistion.
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Wireci
Brown
{Psr}
[SAPATJ

SPAP
APASAK

Steele-RHD

Sulivan
Alman
Norwegian
PACTE
Leeds-A
Starkman
Ciaarella

VA cooperative
Hess
STIMS
Aukhad
ACr
US ticlopidine
Stiegier
Schoop-I
Kskka
Katsumurs
Coccheri
Huriow
Louvain-I
Munich-A
Munich-B
Domenech Asss
London-A
London-B
Portsmouth-B
Bourde
Holm
Cloarec
Sinorini
Krause
Drouin
Louvain-H
[ADEP]

Rochester
McColum
Kester
Kobler
Loew bypass
Schetder
BlWely-PVD
Basellini
Goldman
(Zekert-I
{Harjola)

Heil
BeralZurich

Pineo
Msaert
Andrassy
Japanese-A
Portsmouth-A
Edinburgh
London-C
Swedish
Heidelberg-A
Norfolk

BiBIrsam-A
London diabetes
Dutch
DAMAD
lIMAD
BRiS
Nyberg
Turin
Bunett
(EMTRSJ¶

Erfirt-A
Brfurt- B
Chicago
Denver-I
Denver-f
Ontaio DVT

Hugonot-A
Hugonot-B
Meyer
Dutch ocular
{Bedford}

Geriatric
UK docton
US physician

134
135
267
279

136-138
139, 140
293

141

142, 143
144
145
146, 147
148
149
150

151, 152
153
154
155
156, 157
158
159
160-162
163
164
165
166
167
168
168
169
170
171
172
173, 174
175
176
177
178
179
180
294

181
182
183, 184
185
186, 187
188
189
190
191, 192
268
269

193, 194
195

196-198
199
200
201
202
203
204
205
206
207

208
209
210
211
212
213
214
215
216
282, 283

217, 218
218
219
220
221
222

223
223
224
225
270

226
227
228, 229

0 0

29 35

14 15
5 9
24 21

0 1

2 2
0 1
1 2
0 9
2 0
0 0

13 12
2 0
20 19
0 0
1 1
0 0
1 0
2 0
0 1
0 1
1 2
0 0
0 0
1 0
1 1

0 0
0 0
0 0
0 0
0 0
0 0

0 0
5 4

0 0
15 7
0 0
2 0
0 0
0 0
0 0
1 0
0 0
3 2

0 0
2 2

0 0
0 0
0 0
1 0
0 0
0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
1 1
2 2
0 0
0 0

87 85

0 0
0 0
0 0
0 0
0 0

1 1
0 0
0 0
0 0
0 0

35 33
123 72
126 135

0 0 0

- - 0

- - 0

11 8 0

6 8 0
1 0 0
4 3 0

0 0 2

2 5 0
4 3 0
0 0 2
0 1 46

0

33
0

1 0
0 0 0

0 0 0

0 0 7
0 0 0

1 0 0

0 0 0

3 0 10
0 0 1

0 0 0

0 0 5
0 0 0

0

2 0 0
1 1 2

0

0

0

0 0 0

0 0 0

0 0 4

0 0 3

0 0 0

0

0 0 4

57

1 0 0

3 3 9

0 0 9

4

1 2 0

0

0

0 1 1

0

0 1 0

0

0 0 3

1 0 0

2 1 1

0 0 0

2 2 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 1 0

0 0 0

0 0 1

0 0 1

0 0 0

19

0 0 55

0 0 0

0 0 0

0

3

15

3 0 3

0 0 0

1 0 0

0

0 0 0

0

0 0 0

0 0 63

0 0 0

0 0 4

0 0 0

0

20 7 2

48 27 0

0
0
0
0

0
0
0

16

0
0
2
36
0
14
0

3
0
0
4
0
0
0
4
2
0
4
0
0
0
2
0
0
0
0
0
4
3
0
2
0
2
59

0
16

2
0
0
0
0
0
0
0

3
0

3
0
0
0
0
0
0
0
0

0

0
14
42
0
0
0
3
19

6
0
0
2
0
0

0
66
0
3
0

0
0
0



Appendix 2
UNCONFOUISNDED RANDOMISED TRIALS COMPARING ONE PROLONGED ANTIPLATELET REGIMEN WITH ANOTHER (Al v A2)

Non-fatal
Noof myocardia Non-fatal Vasacuardeath Vascuar Pulmonary Non-vascular Non-fatal Lostto

patients infarcton stroke ornotknown events embolism death majorbleed folowup
Reference Months

Trialnarme No Regiment scheduled Al Al Al Al Al Al Al Al Al A2 Al Al Al Al Al Al Al Al

Prior myocardial tfarctioss
PAPIS-I 22,23 A+DipvA972 41 810 810 54 49 8 6 74 73 134 128 0 1 14 12 - - 0 0

Acute myocardialiisfarction
AMisra 229 A1150+DipvSp 2 25 25 0 0 0 0 2 1 2 1 0 0 0 0 0 0 0 0
{Pisa}t 275 A50Ov A324 < 1 5 5.-- 0 0
{Hsrt} 271 A+DipvAl500 < 1 44 46 - - - - 0 0 0 0 0 0 0 0 - - 0 0
{Frankfurt) 254 A+DipvAl320 <1 11 14 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0

Priorstrokehrransiensischae,micauack
Canadliancooperative 57-59 SpvAl300 34 156 144 8 4 19 17 12 1 1 47 32 0 0 5 3 - - 6 2
Canadiancooperstive 57-59 A1300oSpvSp 34 146 156 4 8 112 29 6 12 21 47 0 0 4 5 - - 8 6
Canadiancooperative 57-59 AoSpvA1300 34 146 144 4 4 12 17 6 1 1 21 32 0 0 4 3 - - 8 2
Toulouae-TIA 60,61 A+DipvA900 34 137 147 0 0 1 4 11 7 12 1 1 - - 5 6 - - 3 12
AICLA 62,63 A+DipvA990 36 202 198 2 1 16 16 11 13 30 31 0 0 5 6 0 0 0 0
UK-TI 69,70 A300e'A1IOO 50 806 815 21 18 63 63 91 89 174 168 0 0 18 13 5 4 1 3
TASS 231,232 TiclopidinevAl300 42 1529 1540 83 75 156 189 131 131 370 395 5 2 44 67 1 11 7 7
Japanese-B 233,234 TiclopidinevA500 12 170 170 1 1 7 13 1 2 8 16 0 0 0 0 - - 0 0
ATIAIS 235 SpvAlOOO 22 63 64 1 0 2 2 2 1 5 3 1 0 0 0 0 0 2 1
ACCSG 236-238 A+DipvAl300 30 448 442 11 10 38 45 31 31 79 85 0 0 15 8 - - 17 21
{Capildeo} 272 A+DipvA900 < 1 88 95 0 0 0 0 6 3 6 3 1 0 3 2 1 0 0 0
[DutchTIA]t 284 A30vA283 31 1555 1576 36 27 87 105 lOS 107 225 235 - - 55 44 - - 0 0

Unstrbk angina
Canadian ~~~~84 SpvAl300 20 140 139 6 9 0 1 14 8 20 17 0 0 1 1 0 0 1 2

Canadian 84 A13004.SpvSp 20 137 140 9 6 3 0 6 14 17 10 0 0 1 1 1 0 0 1
Canadian ~~~~84 AoSpvA1300 20 137 139 9 9 3 1 6 8 17 17 0 0 1 1 1 0 0 2

ALDUSApilot 88 A40vA325 12 28 18 1 4 1 0 0 1 2 5 0 0 0 0 - - 0 0

Plost-coronary arter bypass grafrisg
Sharma 239 A+DipvA975 12 60 64 0 0 0 0 0 0 0 0 0 0
Wadsworth 104 A+DipvA975 12 49 47 0 1 1 1 1 2 0 0 0 0 0 0
VACooperativeCABG 107,108 A+Dip v A975 12 162 155 10 10 1 2 7 6 18 18 2 1 3 0 6 7 16 9
VACooperativeCABG 107,108 A325vA975 12 154 155 1 1 10 2 2 5 6 18 18 0 1 1 0 12 7 1 1 9
VACooperativeCABG 107,108 Sp v A975,A325 12 148 309 9 21 0 4 4 11I 13 36 2 1 0 1 5 19 8 20
VACooperativeCABG 107,108 A975+DipvSp 12 162 148 10 9 1 0 7' 4 18 13 2 2 3 0 6 5 16 8
GESIC 110 A+DipvAI50 1 368 373 9 13 9 13 3 2 0 0 8 8 0 0
SINBA 240 1ndobufenvA975+Dip 12 290 279 0 4 0 0 1 4 1 8 0 1 0 1 0 0 0 0
{Toronwodipyridamnole-lI} 266 A975+DipvDip <1I 19 21. . . . . . . . . . . . . ..- 0 0

Posr-psrasteouso trandulsisaicoronaryasgioplasty
White 125,126 A650+Dipvticlopidine 6 '123 122 5 9 0 0 0 2 5 11 0 0 0 0 0 0 0 0
Mufson 241 A8OvAI500 6 253 242 9 9 0 0 0 0 9 9 0 0 0 0 0 0 0 0
SIAC 242 IndobufenvA325 6 161 162 4 3 0 0 0 1 4 4 0 0 1 1 0 0 0 0
Riess 243 BM 13.177 vA500 3 7 7 . . . . . . . . . . . . . . 0 0
{Lembo} 273 A+DipvA975 <1 129 139 7 4 0 0 1 0 8 4 0 0 0 0 0 0 0 0

Stabkangisn/roron,yartetydisaase
{Psrsy 267 DazoxibenvA250 < 1 6 6.0 0

Hess 153 A+DipvA990 24 80 80 0 2 0 0 2 1 2 3 0 0 1 1 0 0 0 0
libretti 244 ArDipvA600 6 27 27 1 1 0 0 1 2 2 3 0 0 0 0 0 0 1 2
Schoop-I 160-162 A+DipvA990 60 100 100 1 3 1 1 6 2 8 6 0 1 2 0 3 0 8 2
Schoop-Il 245 TiclopidinevAlsoo 24 31 31 0 0 0 0 0 3 0 3 0 0 0 2 0 0 0 0
London-B 171 Ticlopidine250 vticdopidine 500 2 7 8 . . . . . . . . . . . . . ..- 0 0

Non-corrssary graftng
Rochester 181 A+DipvA975 12 16 16 0 0 1 0 2 0 3 0 0 0 0 0 0 1 0 0
Bolinger 246 A+DipvAl000 24 41 40 3 0 1 0. 2 0 6 0 0 0 1 2 0 0 0 0
{Haribola 269 A1500+DipvsDip <1I 100 100 . . . . . . . . . . . . . ..- 0 0
{Harjola} 269 A+DipvAI500 <1I 100 100 . . . . . . . . . . . . . ..- 0 0
{Harjola} 269 DipvAlS0O <1I 100 100 . . . . . . . . . . . . . ..- 0 0

PeripheralasgioplaWs
Heiss 193,194 A300+DipvA990+Dip 6 66 66 3 0 1 0 0 1 4 1 0 0 0 0 0 0 1 2
{HessPTA} 274 Ar-DipvA990 < 1 55 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Renalhaemodialysis
Albert 247 SpvAlS00 1 19 17 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0
Heidelberg-B 248 TiclopidinevA 1 10 10 . . . . . . . . . . . . . ..- 0 0

Di~abetes
DAMAD 211 A+DipvA990 36 161 157 10 1 1 - - 2 1 12 12 0 0 0 1 - - 14 5

-Dsatanot spplied.
tTrials namned within braces {}were those with duration less than one month (excluding short trials of deep venous thrombosis prophylaxis after surgery, reviewed in pare MI). Trials named within square brackets (] were major wias (around 1000 patients
ormore) forwhichresultsbecame available afterMarch 1990deadlneforoverview.
*A-Aspirin (expressedwithdailydosageinmg). Dip-Dipyridamole. Sp-Sulphinpyrazone.
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